















ne 
to 


ot 
re 


ils 





eames: 





WA SERN 
BA\NS 

Oey 
Se 


RWS 
yen 








A JOURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN MAKERS AND BLACKSMITHS. 








VOL. 4,490. 7.3 


NEW YORK, 


MAY, 1878. 


($1.50 per Annum 


POSTAGE PREPAID. 





i 





<S 
lj, 
! \ 
Hin, 
m7 


( 


: La = ‘% 


LOT iio 





Fie. 5.—ConsTrucTION OF THE GOVERNOR. 


Improvements in Steam-Engines. 





BY STEPHEN ROPER, ENGINEER. 





The most valuable features of a steam- 
engine are strength, symmetry of design, good 
proportions, durability, simplicity, and con- 
venient arrange nents for the adjustment of 
its working parts, as its economy will depend, 
to a certain extent, on the harmonious action 
of its reciprocating and revolving mechanism. 
Defects in design entail more difficulty in the 
working of any class of machines, steam-en- 














Fie. 2.—Back View oF THE BuckEYE HIGH-PRESSURE AUTOMATIC CUT-OFF ENGINE. 
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PROBASS 


gines included, than defects in workmanship, 
as a well designed and poorly constructed 
engine can be rebuilt and refitted, but defects 
arising from bad design can never be rem- 
edied. Before purchasing an engine, or any 
other machine, there are points to be consid- 
ered which involve its commercial value, 
among which are, the amount which it would 
save or earn in excess of another machine 
when in use, and the time during which it 


| would run without repairs, or the addition of 


any expenditure to its first cost. 
In Watt’s time, one cubic foot or 624 Ibs. 








of water was the allowance per horse-power per 
hour for average engines, but the water con- 
sumption for most engines was from 75 to 80 
Ibs., while the better class of modern automatic 
cut-off high-pressure engines will yield a horse 
power from a water consumption of from 20 
to 25 pounds. Yet there are engines in use at 
the present day which use from 65 to 70 Ibs. 
of water per horse power per hour. Now, 
admitting that the evaporative efficiency of 
steam-boilers, under the best conditions, is 8 
Ibs of water per pound of coal, providing the 
water consumption of an inferior type of en 
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Fig. 3.—SEcTION oF THE CYLINDER, Piston, Steam Crest AND VALVES. 


gine is one cubic foot or 62} lbs., it would 
require 7} Ibs. of coal. or its equivalent in 
other fuel, to develop a horse-power, while 
with one of the best class of improved au- 
tomatic cut-off engines, such asis shown in the 
annexed cut, the same power would be yielded 
from a water consumption of less than 25 lbs. 
and the combustion of 3 Ibs. of good coal. In 
the best types of the steam-engine, the prin- 
cipal expense, besides first cost, is fuel, but 
in inferior classes of engines, the cost of main- 
tenance, such as lining up and renewal of the 
different parts increases annually until in a 
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few years the cost, in many instances, exceeds 
that of the fuel. It is to such considerations 
as these that steam users should direct their 
attention when about to purchase steam- 
power or replace a worn out engine with a 
new one. 

It has not been the custom heretofore for 
those needing steam-power to purchase the 
most economical engines, but rather to buy 





securely bolted on. These covers are accu- 
rately faced on their outer surfaces and work 
in contact with the equilibrium rings or pis- 
tons D E, d, and ¢, E D, which, being fitted 
steam-tight into openings at the ends of the 
passage,a a’’, serve to prevent the live steam 
in a a” from escaping into the valve.chest, 
while they allow it to pass freely into the cen- 
tre of the valve B B when in motion. These 





Fic. 6.—INDICATOR CARD. 


for the lowest possible first cost regardless of 
future maintenance. Manufacturers of in- 
ferior steam-engines, being aware of this, 
agree to sell an engine of a certain horse- 
power foracertain price, perhaps 25 per cent. 
less than would be asked for a first-class ma- 
chine; now, the first cost of an engine is of 
but minor importance in comparison with its 
consumption of steam, and con- 
sequently of fuel, which reduces 
it to a matter of dollars and cents, 
and the question is necessarily re- 
resolved into ‘‘ which is the best?” 

Another objection raised against 
the use of the most improved 
class of steam-engines is that their 
care and management require a 
great amount of skill. On the 
other hand, one of the most prom- 
inent recommendations urged by 
the manufacturers of inferior 
steam-engines was that they re- 
quired little or no care, in fact 
that aboy couldrun them. Now, 
every one knows, or, at least, 
should know (steam users in par- 
ticular), that good machinery re- 
quires good care, no matter how 
simple it is; it may require little 
attention and almost run itself, 
yet, it should have good care and 
intelligent treatment. To do good 
work with good tools requires a 
skillful workman, and the extra 
wages paid to a sxillful engineer 
will not lessen economy. There 
are two conditions involved in the 
use of steam, viz., the generation 
and the application of it, and the 
man who understands these con- 
ditions will save enough to coun- 
terbalance the difference in wages between 
himself and a cheaper hand. 

Fig. 1, shows a front view of the Buckeye 
automatic cut-off engine. As may be ob- 
served the bed-plate is a modification of the 
Corliss or girder-frame pattern, a design which 
possesses sufficient rigidity without extra 
weight of metal. It is faced up at one end to 
receive the cylinder and at the other the main 
pillow block. The cylinder contains the steam- 
ports, but not the exhaust-ports, and, as the 
valve-faces are as near the cylinder as is con- 
sistent with sufficient strength, the clearance 
is reduced to a minimum, a feature which 
renders the engine very economical in the use 
of steam. The cross-head is made in halves, 
is held. together by bolts, and is attached to 
the piston-rod by means of a thread on the 
rod. The cross-head shoes move in flat guides 
and can be easily adjusted by means of screws 
and jam-nuts, 

Fig. 2, Shows a back view, and Fig 38, a 
section of the cylinder, piston, steam-chest, 
and valves, 

Fig 3, As will be observed, the live steam 
enters at A into the passage a a in the back 
cover of the valve-chest, from which it passes 
to the interior of the hollow steam-tight valve 
B B, which is closed at each end by covers 








rings have arms and central hubs, to which 
are fitted stems which enter sockets in the 
caps H H. Around these stems are spiral 
springs which hold the rings to their seats on 
the valve-covers when the steam is shut off. 
By removing the caps H H the rings may be 
taken out for inspection or cleaning, 

From the interior of the main valve B B 


he 





the cut-off valves, relatively to their seats in 
the moving main valve, and at the same time 
effect a degree of adjustment of the cut-off 
exactly corresponding to the degree of change 
in the angular position of the eccentric, neither 
of which is possible without such an arrange- 
ment. 

Figs. 4 and 5, show the construction of the 
governor. The levers a a, to which are at- 
tached the weights A A, are pivotted to adisc 
at bb, at one end, and to the ears of the ad- 
justable eccentric C at the other, so that their 
outward movement, in obedience to centris- 
ugal force, advances the eccentric cc, turns 
it forward in the direction the engine runs, 
thus giving an earlier or later cut-off accord- 
ing to load or steam-pressure. Besides, this 
arrangement admits of such an adjustment of 
spring tension as will cause the centrifugal 
and centripetal forces to increase and diminish 
in the same ratio, or as nearly so as desired, 
as the weighted lever moves outward and in- 
ward, which, without sacrificing stability, ap- 
proaches isochronous regulation more nearly 
than has been attained by any other device 
employed for this purpose. The proper speed 
to meet any requirement may be obtained by 
increasing the weights or moving them in or 
out on the levers. 

Fig. 6, was taken from a Buckeye engine 
22x44, piston-speed 520 feet per minute, scale 
40, clearance 1.75 per cent., mean effective 
pressure 36 Ibs. It shows very perfect per- 
formance. Its total terminal pressure is 22 
Ibs., the volume of which being 1,123, the 
calculation of its theoretical water consump. 
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New Bout THREADING MACHINE. 


the steam passes to the cylinder through ports 
bd when they are brought to coincide with 
the cylinder ports. The exhaust is effected 
by the valve uncovering the cylinder ports 
and allowing the steam to escape into the 
valve-chest, from which it passes downward 
by the pipe F. By this arrangement the usual 
conditions are reversed, the exhaust occupy- 
ing the ordinary place of the live steam. The 
arrows show the steam as it is admitted to 
one end and escaping from the other. The 
cut-off valves C ¢ work in the interior of the 
main valve B on seats around the ports bd 
which they cover alternately. The stem g, of 
the cut-off valves, work through the stem G, 
of the main valve, which is made hollow for 
the purpose. The main valve is driven by a 
fixed eccentric in the usual manner. An ad- 
justable eccentric, the position of which on 
the shaft, is under the control of the governor, 
works the cut-off valves. A novel feature of 
the cut-off valve gear is a rock-shaft working 
in a bearing in the rocker-arm belonging to 
the main-valve gears. The adjustable eccen- 
tric is attached to a pendent arm on the outer 
end of it, and a similar but vertical arm on 
the inner end connects it to the head J, and 
thus works the cut-off valve. The effect of 
this device is to secure a correct movement of 


tion becomes Peaege 21-25 Ibs. per indi- 
cated horse-power per hour, from which the 
deduction for the compression, in excess of 
the 22 Ibs. terminal pressure will be about 4d 
or .96 of a pound, leaving 20.29, which shows 
an economy that—if equalled by any other 
engine, has certainly never been excelled. 

These engines are in very general use, and 
are said to be among the most durable and 
economical in the country. They are made 
of the best material and thoroughly fitted. 
One of them on exhibition at the Centennial 
Exposition, at Philadelphia, was an object of 
universal admiration on account of its sym- 
metry of design, elegant proportions, and 
smooth and noiseless movement. They are 
manufactured (both condensing and non-con- 
densing) by the Buckeye Engine Company, 
Salem, Ohio, under J. W. THompson’s patent. 

Eastern Office and Salesroom, 87 Liberty 
street, New York. Wm. Lee Church, Engi- 
neer in charge. 

——_-e—___—_ 

HARDENING Woop For Puuieys.—After 
a wooden pulley is turned and rubbed 
smooth, boil it for about eight minutes in 
olive oil; then allow it to dry, and it will 





become almost as hard as copper. 


New Bolt-Threading Machine. 








The Bolt-Threading*Machine shown is from 
the manufactory of The Pratt & Whitney Co., 
of Hartford, Conn. It is designed more es- 
pecially for a jobbing machine, that is, where 
only a few bolts of a kind are wanted at one 
time. Like all the machines from the manu- 
factory of this company, it is made in sucha 
manner as to do away with all unnecessary 
labor in operating it, and at the same time to 
have all the requisites of a first-class bolt- 
threading machine. 

All the dies are in collets and are arranged 





Bout THREADING MAcHINE DIE. 


in a revolving cylinder or head, and to bring 
any die into position for work it is only neces- 
sary to draw a spring bolt and revolve the die- 
head to bring the die wanted in a Jine with 
the spindle. The spindle has on the front 
end a universal chuck for holding the work 
to be cut or the tap for threading nuts. The 





rear end has a gear which engages with a 
pinion on the back shaft which 
carries a three graded cone pulley. 

In place of the dies, box-tools 
or hollow-mills can be used for 
the purpose of turning cap-bolts 
or any such work that requires 
to be faced true under the head: 
thus doing in a superior manner 
more than five times the work 
that can be done on an engine 
lathe. 

The machines are made in sev- 
eral sizes and for both hand and 
power. 

The collet or body of the die is 

made of cast iron and is encircled 
with a wrought-iron ring and con- 
tains four cuttersor chasers. The 
chasers are beveled at their back 
and fit a corresponding bevel in 
the ring, and to adjust the die it 
is only necessary to raise or lower 
the ring, which is done by means 
of screws. 
The chasers of the die are made 
4 interchangeable and this form of 
make is original with this Com- 
pany: in case of breaking one 
chaser, it can be replaced with 
another at one-quarter the cost of 
. replacing the whole die. This, 
‘. we believe, has never been ac- 
* complished before. 

The bed is made with a suitable arrange- 
ment whereby the oil is drained from the 
chips without removing them from the ma- 
chine. 

Full sets of dies and taps, nut-tapping vice, 
Pratt’s patent reversing friction countershaft, 
oil-tank and wrenches, are sent with the ma- 
chine and are included in the price. 

For circulars and further information ad- 
dress the above Company. 

——_—_-epe—_____ 

To Ser THE VALVE OF AN ENGINE.— 
Place the crank at the end of its stroke, and 
give the valve the proper amount of lead; re- 
verse the crank to the other end of its stroke, 
and if the valve has the corresponding 
amount of lead it is correctly set. The pre- 
ponderance at either end, if any exists, must 
be equally divided. Be careful in adjusting 
the nuts attaching the valve to the rod, that 
they do not impinge against the valves, pre- 
venting it from seating true. In adjusting 
the slide valve to cut off at any point of the 
travel of the piston, the eccentric should be 
moved forward in proportion to the amount 
of lap given to the valve, without any refer- 
ence to the expansive working of steam, the 
valve must open at the same point of travel 
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of the piston. 
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GEARING A LATHE FoR ScrREW CUT- 
TING.—Every screw-cutting lathe contains 4 
long screw called the lead screw, which feeds 
the carriage of the lathe, while cutting 
screws; upon the end of this screw is placed 
a gear to which is transmitted motion from 
another gear placed on the end of the spin- 
dle; these gears each contain a different 
number of teeth, for the purpose of cutting 
different threads, and the threads are cut a 
certain number to the inch, varying from 1 
to 50. Therefore, to find the proper gears 
to cut a certain number of threads to the 
inch, you will first multiply the number of 
threads you desire to cut to the inch, by any 
small number, 4 for instance, and this will 
give you the proper gear to put on the lead 
screw. 'Then with the same number, 4, mul- 
tiply the number of threads to the inch in 
the lead screw, and this will give you the 
proper gear to put on: the spindle. For ex- 
ample, if you want to cut 12 to the inch, 
multiply 12 by 4, and it will give you 48. 
Put this gear on the lead screw, then with 
the same number, 4, multiply the number of 
threads to the inch in the lead screw. If it 
is five, for instance, it will give you 20; put 
this on the spindle, and your lathe is geared. 
If the lead screw is 4, 5, 6, '7, or 8, the same 
rule holds good. Always multiply the num- 
ber of threads to be cut first. Some, indeed 
most small] lathes, are now made with a stud 
geared in the spindle, which stud only runs 
half as fast as the spindle, and in finding the 
gears for these lathes, you will first multiply 
the number of threads to be cut as before, 
and then multiply the number of threads on 
the lead screw, as double the number it is. 
For instance, if you want to cut 10 to the 
inch, multiply by 4, and you get 40; put this 


on the lead screw, then if your lead screw is |: 


5 to the inch, you call it 10; and multiply by 
4, and it will give you 40. / gain put this on 
your stud and your lathe is geared ready to 
commence cutting. 

——-a>e—_—__ 


MONGREL THREADS.—Mongrel or half V, 
half-square threads are usually made for 
great wear, and should be cut the depth of 
their pitch, and for extraordinary wear they 
may even be cut 14 the depth of the pitch. 
The point and the bottom of the grooves 
should be in width one-fourth the depth of 
their pitch. What is meant here by the 
point of the thread, is the outside surface. 
And the bottom of the groove is the groove 
between the threads. In cutting these 
threads it is necessary to use a tool about the 
shape of the thread, and in thickness about 
one-fifth less than the thread is well finished. 
As it is impossible to cut the whole surface at 
once, you will cut it in depth about one-six- 
teenth at a time, then a chip off the sides of 
the thread, and continue in this way alter- 
nately till you have arrived at the depth re- 
quired. Make a gauge of the size required 
between the threads, and finish by scraping 
with water. It is usually best to leave such 
Screws as these a little large until after they 
are cut, and then turn off a light chip to 
size them; this leaves them true and nice, 

——_--4e--—____ 


Curtmne a Screw IN aN ENGINE 
Latae.—In cutting V thread-screws, it is 
only necessary for you to practice operating 
the shipper and slide-screw handle of your 
lathe, before cutting. After having done 
this, until you get the motions, you may set 
the point of the tool as high as the centre, 
and if you keep the tool sharp, you will find 
no difficulty in cutting screws. You must, 
however, cut very light chips, mere scrap- 
es in finishing, and must take it out of the 
‘athe often, and look at it from both sides, 
very carefully, to see that the threads do not 
lean like fish scales. After cutting, polish 
with an emery stick and some emery. 


———_*=>>e—___—_- 


To MEND Crackep Cast-Iron VESsELS.— 
Drill a hole at each extreme end of the crack, 
to prevent its farther extension, plug rivet 
the holes with copper, and, with fine iron fil- 
ings saturated [with urine, caulk the crack. 
Four parts of pulverized clay, and one part 
of iron filings made into a paste with boiling 
linseed oil, and applied hot is a good cement 
for the same purpose, 








Victor Feed Water Heater. 





The two illustrations on this page repre- 
sent the new Victor Feed Water Heater and 
Purifier, designed for heating water for boil- 
ers to a high temperature and purifying the 
same by removing the sediment lime, vege- 
table matter, iron, &c., which cause scales 
and deposits on the inside, which render 
























the boiler liable to get burned and to ex- 


plode. It is adapted to be operated in 





different ways: ist. With exhaust steam 
when a large en- 
gine is supplied 
by an ordinary 
boiler. 2d. With 
both live steam 
and exhaust 
steam where 
there is a small 
engine and large 
boiler capacity. 
3d. With live 
steam alone (on 
which there is 
a special claim 
to the patent) 
where there is 
no exhaust. Al- 
though recently 
introduced 
many heaters are now running in each of the 
methods above mentioned. This adaptability 
to different requirements, renders it superior 
in this respect to any other heater before the 
public. It is placed upright upon its legs so 
as to be easily set up and easily fastened to the 
floor or other foundation, so the pipes can be 
readily fastened to it. The exhaust steam 
enters at the bottom and leaves at the top or 
vice versa. It is so constructed that the wa- 
ter condensed from the steam can escape at 
the bottom. Into the top of the heater con- 
nected with the inside apartment, containing 
the feed water, runs a live steam pipe; from 
the top of the boiler also, a live steam pipe 
connects with the tubes as shown in the 
cuts; similar pipes enter the bottom of the 
heater, one being a blow-off pipe, through 
which is blown off all sediment and refuse 
matter from the feed water and the other, or 
drip pipe, for the condensed steam. The sec- 
ond pipe mentioned as entering the heater at 
the top is for the purpose of passing live 
steam into the tubes when using the heater 
solely with live steam. Cold water enters 
the heater at a suitable distance from the 
bottom so as not to disturb the impurities 
that hiave settled, and the feed water is taken 
to the boiler at a suitable distance from the 
top so as to avoid the scum on the surface of 








the water and yet obtain the pure water 
which is at the top. 

The manufacturers claim for this heater 
that they can remove all lime and iron scale 
from boilers if the heater is perfectly oper- 
ated, also prevent the same from entering the 
boiler. To clean the heater, open the live 
steam valve at the top which enters the inner 
shell, then by opening the blow-off valve at 
the bottom the entire body of water is 
forced downwards, pushing the mud and sed- 
iment out through the blow-off pipe without 
agitating the clear water above, which re- 
mains in the heater after the settlings have 
passed out. This, it is necessary to do as 
often as the condition of water requires it; if 
very foul it should be blown off several times 
a day, but with ordinary clear water only 
once a day is sufficient. It being so easy to 
remove sediment by this process, the engin- 
eers would prefer to use this heater rather 
than allow the dirt to enter the boiler and af- 
terwards take it out through the hand hole, 
or enter the boiler, and remove it’ with a 
chisel as is sometimes necessary. The result 
of using this heater to heat the feed water is 
to develop the greatest economy and effi- 
ciency in using it solely with exhaust steam, 
which is advisable where there is large 
exhaust. In this way the water is fed at 
from 210° to 212°, this high result being ob- 
tained by the heater being of large capacity, 
and the water feeding slowly through it. 
With live steam the temperature of the feed 
water can be raised above the boiling point, 
as the water, being under pressure, the high 
temperature of the steam used will heat it to 


| a greater degree, resulting in great economy 


of coal and benefit to the boiler. The heaters 
are covered with asbestos and jacketed with 
black walnut and ash in strips held by brass 
bands. The tubes are seamless brass. 

They are manufactured by Wm. Allen & 
Sons, Worcester, Mass. We saw one in 
operation in a shoe manufactory in that city. 
The engineer had been prejudiced against 
the heater at the first, but on trial found it to 
work so easily, saving a large proportion of 
fuel, and keeping the boiler so clean that he 
could not speak 
too strongly in 
its favor. Some 
exhaustive tests 
are now going 
forward the re. 
sults of which 
we may refer to 
hereafter. 





To IMPROVE 
Poor Iron.— 
Black oxide of 
manganese, — 1 


part; copperas 
and common 
salt, 4 parts 


each; dissolve in 
soft water, and 
boil till dry; when cool, pulverize, and mix 
quite freely with nice welding sand. When 
you have poor iron which you cannot afford 
to throw away, heat it, and roll it in this 
mixture, working for a time, reheating, etc., 
will soon free it from all impurities, which is 
the cause of its rottenness. By this process 
you can make good horse nails out of com- 
mon iron. 


———__-ee—_——__ 

Goop Brass FOR MacHINERY.—1. Cop- 
per, 2 Ibs.; tin, 24} ozs.; zinc, 4 oz 2. 
ough Brass.—Copper, 10 ozs.; tin, 14 ozs. ; 
zinc, 14 ozs. 8. Wheels and Valves,—Cop- 
per, 90 lbs.; tin, 10 lbs. 4. Brass, very tena- 
cious.—Copper, 88.9 parts; tin, 8.3 parts; 
zinc, 2.8 parts. 5. Lathe Bushes.—Copper, 
80 parts; tin, 20 parts. 6. Machinery bear- 
ings.—Copper, 88 parts; tin, 12 parts. 7. 
Boxes for Engines Running at High Speed.— 
Copper, 7 lbs.; tin, 1 Ib.; add spelter, 1 Ib. 
to every 40 lbs. of the mixture. Use steel 
piston rods for high speed and lignum vite 
or apple-tree wood for shoes or gibbs on the 
cross-heads. Iron for cylinders and guides, 
if made from pig iron should be melted at 


least 8 or 9 times previous to use. 
pe —_—_— 
To Sorren Cast Iron FOR TURNING.— 


Steep it in 1 part of aquafortis to 4 of water, 
and let it remain in 24 hours. 


Turnine SHartine.—To do this properly, 
two chips should always be run over the 
shaft, for the reason that it saves filing, 
and leaves the shaft truer and more round, 
and on shafts thus turned, the time saved 
in filing more than compensates for the 
time lost in turning. Before you com- 
mence you will put your feed belts or gear 
on a course feed; turn off one a sixty- 
fourth of an inch larger than the size re- 
quired; having turned off the chip, com- 
mence the finishing chip, and turn it small 
enough to have the pulley wring on about 
an inch without filing. This will leave it 
large enough to file and finish. If there are - 
couplings to go on a shaft, with holes 
smaller than the_holes in the pulleys, the 
ends of the shaft, where they fit on, should 
be turned down to a sixty-fourth of an 
inch of the size required before any part 
of the shaft is finished ; that is, every part 
of a shaft should be turned to within a 
sixty-fourth of an inch of the size required 
before any part of it has the finish-chip 
taken off. The reason for that is that it 
leaves every part of the shaft perfectly 
true, which would not be the case were it 
done otherwise. Having done this, you will 
file the shaft so that the pulleys will slide 
on, and the couplings so that they will 
drive on; polish the shaft with a pair of 
polishing-clamps and some emery and it is 


done. 
—_——__-<>e—_—_ 


TeMPERING Too.ts.—Drawing the temper 
of tools is usually done in a charcoal flame, 
and to draw the temper of a tool properly it 
should be held in, the thickest part, or the 
part not requiring any temper, towards the 
fire and in the meantime, should be often 
wiped with a piece of waste rag, dipped in 
oil. The oil keeps the temper even, and pre- 
vents it drawing more to one place than an- 
other. And in drawing the temper of any 
tool it should be drawn very slowly, other- 
wise it will run too far ere you are aware of 
it. Lancet blades and razors should be 
drawn to a straw color. Knife-blades and 
chisels should be drawn to a copper or al- 
most red color. Plane-irons, shaving-knives 
and shoemakers’ knives the same temper; 
cold-chisels and stone drills should be drawn 
toa dark blue. Fluted reamers should only 
be drawn to a straw color, on the end, as 
they never break elsewhere, and keep their 
size longer by leaving the lips hard. Half 
round or tapering reamers, also taps, dies, 
and drills, should be drawn to a straw color. 
Jijucs and gauges, also common lathe tools, 
need no drawing, being tempered enough 
when merely hardened. 

—_———- ipo —-—--- 

PAPER FrRicTION PULLEYS.—These supe- 
rior mechanical contrivances are made by 
cutting pieces of pasteboard into a circular 
form, and of the desired diameter of the 
pulley, and placing them in layers one on the 
top of another, cementing properly with a 
good coat of glue between each layer, pound- 
ing or pressing them together as close as 
possible, and leaving a perforation in the cen- 
tre of each, for the shaft. When you have 
got enough of these layers together to give 
you the proper breadth of pulley, allow the 
glue to harden, then turn it off to a smooth 
finish in a lathe. Secure each side of the 
pulley with a good stout iron flange large 
enough to cover the entire diameter, or 
nearly so, and with proper usage it will last 
a long time. 


——_egp>e—_—__ 

DIFFERENT StTyLes OF Firina.—To file a 
surface true, it is necessary on commencing, 
to squeeze the file tightly between the third 
and fourth fingers and palm of your hand 
until you become uséd to it. Your position 
in filing should be half left face to your 
work, with the middle of your right foot fif- 
teen inches behind your left heel; and to file 
your work true or square, it is necessary to 
reverse your work often, as by this means 
you are enabled to see the whole surface you 
are filing and see while filing, whether you 
are filing true or not. When, however, your 
work is so heavy that you cannot reverse it, 
you had better file first to the right and then 
to the left, as by this means you can plainly 
see the file marks, and this again assists you 





in filing true. 
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Steel Plates. 





In a recent number we dealt with the re- 
sults which had marked the early use of steel 
plates for boiler-making and ship-building, 
and we now propose to speak of some of the 
present aspects of the question. The relative 
merits, apart from their price, of steel and 
iron plates might be best decided, if we 
could compare the number of plates of each 
kind that turn out defective after delivery at 
the boiler-maker’s and ship-builder’s. Could 
we make this comparison with the plates de- 
livered during the last year or two, we should 
probably find that the percentage of plates 
that prove defective is much greater in iron 
than in steel, and this does not apply only to 
the notoriously inferior iron plates in the 
market, but extends also to the plates turned 
out by many good houses. The question 
then arises, how can the prejudice be so great 
in many quarters against the use of steel 
plates? This will be readily answered by any 
one having even but a moderate practical ac- 
quaintance with the history of inventions and 
their application. With materials and appli- 
ances it is as with other things political and 
social, ‘‘nothing succeeds like success.” 

Love of novelty on the part of makers and 
owners will always insure the trial of any 
promising new invention or application in 
the first blush of its freshness, but when the 
charm of novelty has worn off it requires 
perseverance, self-reliance, and disregard for 
the opinions of his equals on the part of any 
one to insure the successful carrying through 
of any invention or application, which, 
through some accidental defect in detail of 
principle has once had a strong prejudice 
stirred up against it. Had the first marine 
boilers of the tubulous type been designed 
with clear notions as to the necessity of pro- 
viding means for the efficient circulation of 
the water and escape of steam, this type of 
boiler would not be now lying in the slough 
of prejudice, where some of its too sanguine 
admirers have left it, and from which some 
time must elapse before it can be lifted. It 
will probably require this country to be en- 
gaged in a more or less disastrous war before 
the prejudice against the use of breech-load- 
ing cannon, which exists on this side of the 
Channel, can be removed—a prejudice which 
was Caused by the defects in detail in the ar- 
rangements first tried. The prejudice against 
the use of gas engines, again, will probably 
only die out with the present generation of 


mechanical engineers who cannot rise above | : 
the recollection of the failure of the first |: 


engines of this kind, where the advantages of 
a useful motive force were lost by an appli- 
cation wrong in principle. 

The general recognition of the value of 
steel plates for constructive purposes is for- 
tunately ina much more hopeful condition 
than some of the inventions just alluded to, 
yet it offers a strong contrast to the speedy 
recognition wrought iron plates met with for 
similar purposes. The task of introducing 
wrought iron for boiler-making, and after- 
wards for ship-building, fortunately fell into 
good hands. Both systems were successful 
from the very first, and the prejudice against 
the new application of the material did not 
survive the stage of evil prognostication. 
The joints did keep tight, all the rivet heads 
did not get knocked off, and the boilers and 
ships did not fall to pieces or rust away so 
quickly as was prophesied; and now when a 
boiler is skied or a ship founders through de- 
fective material, the faulty iron plates to 
which the disaster is due do not involve a 
_ condemnation of the use of the material 

generally. 

Unfortunately the early employment of 
steel plates was not so successful. We need 
not go back so far as the time when so little 
was known of the properties and behavior of 
steel that plates were used having a tenacity 
of 38 and 40 tons. We refer now to the time 
when it had become generally known that a 
high tensile strength was incompatible with 
the other properties, upon the existence of 
which the successful employment of steel 
depends. 

As long as the Bessemer steel manufacturers 
could get a high price for rails, tyres, &c., 
there was no inducement for them to concern 
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themselves very much about perfecting the 
material for plates, and to instruct the users 
as to how it should be treated. In con- 
sequence of this there was a want of uniform- 
ity in the quality of the plates which every 
new user had to find out for himself and make 
the best of. In the hands of those boiler- 
makers who took an active interest in the 
success of the new material, this want of 
uniformity led to no great difficulty when 
they had once learnt what treatment was re- 
quired. But in most cases where it was the 
purchaser who wanted steel instead of iron 
plates, against the boiler-maker’s desire not 
to go out of the beaten track, the amount of 
trouble and mishaps soon led to its discon- 
tinuance. 

It was pretty much the same with ship- 
building. During the American war, when 
comparatively little was known of the work- 
ing of the strong steel plates then available, the 
interest taken by the builders and owners of 
the blockade runners overcame all difficulties 
in using steel extensively to suit their purpose. 
In spite of many other instances besides these 
of merchant ships built of steel to the owner’s 
order, the price prevented any builder making 
a specialty of using steel as in the case of 
boiler-making, until the present demand for 
steam launches of great speed arose. 





sult of the failure would be no greater than 
in the former case. A man who uses iron 
plates and fails through the fault of the ma- 
terial, does so with the comfortable feeling of 
one of a majority, which is a very different 
feeling from that of one of a very small mi- 
nority, who fails in a similar manner. 

It is just one of these mistakes so often 
made to take for granted that,iron plates are 
perfect in some of those qualities in which 
steel plates used to be found wanting. We 
have seen cases of best Yorkshire plates fail- 
ing to a degree that would have condemned 
the use of steel plates in the same works for 
ever afterwards. Yet these best Yorkshire 
plates were meekly returned to the makers, 
without a word of protest, which it was 
known would have been useless, and replaced 
at the maker’s convenience. 

Perhaps no better instance can be given of 
the absurdity of the prejudice attached to 
the name of ‘‘ steel” for plates, than the fact 
that some makers of steel had to invent new 
names for their material in order to find a 
sale for it. Take, for instance, the steel plates 
that were sold as ‘‘ homogeneous metal ” and 
‘‘homogeneous iron,” which have in many 
cases answered remarkably well where they 
would never have found a sale as ‘‘steel” 
plates. This practice, however, of disguising 





Tue NATIONAL STEAM Pump. 


Both in boiler-making and ship-building 
the numerous instances where the use of steel 
has been discontinued have assisted in in- 
creasing the feeling of distrust in the material 
by those who have never even tried it. As 
is usual in such cases, the defects discovered 
have been much exaggerated, and so the 
prejudice has attained its present strength 
and dimensions. 

From the present stand-point, the general 
future advance in the employment of steel 
plates has one of the greatest obstacles to con- 
tend against. The steel of to-day, which can 
be supplied in quantities suitable for boiler- 
making and ship-building, unfortunately in- 
herits the prejudice that became attached to 
its name when uniformity in ductility and 
freedom from liability to temper could not 
be depended upon. It is now under the ban 
of suspicion, and a suspected material, like a 
suspected person, has not only its avowed 
enemies to contend against, but the suscepti- 
bilities of its employer. The maker or pur- 
chaser, who uses a suspected material, has not 
only the possible defects of the material itself 
to overcome, but also the feeling of anxiety 
and dread of the tone of triumph and superior 
wisdom assumed by his friends, whose appre- 
ciation of his well-directed efforts may possi- 
bly find its expression in the usual ‘ Serve 
you right,” or ‘‘I always told you how it 
would be.” The, consequence is that the 
failure of one steel plate in a hundred causes 
far more annoyance than the failure of one 





iron plate in fifty, even when the possible re- 





the name of the material, and saying it would 
work like iron, led to its being wrongly treated 
in more than one case, and consequently its 
use was not repeated. It would have been 
better for the future prospects of the material 
to have instructed the users as to the proper 
mode of working it in the boiler yard. A 
superior article usually requires more skillful 
treatment than an inferior one, and this cer- 
tainly is the case with steel, although the skill 
required is different in kind rather than in de- 
gree. 

A few years ago it was a question asked by 
those who believed in the ultimate general 
adoption of steel plates whether the general 
run of boiler-makers and others would have 
to be educated in the proper way of using the 
steel plates as then manufactured, or whether 
the makers of the plates could improve the 
properties and nature of their material so as 
to suit the skill and appliances available at 
ordinary boiler works and shipyards. This 
question appears to be in a fair way of being 
decided in the latter direction, as steel plates 
are being made more and more like the best 
iron plates, but without the defects inherent 
in the nature of iron plates as at present made 
from slabs.—London Engineering. 

——_—eqpoe—__—_—_- 

Rute to Finp THE Horse-PowER oF 
STATIONARY EnGrnEs.—Multiply the area of 
the piston by the average pressure in lbs. per 
square inch. Multiply this product by the 
travel of the piston in feet per minute; divide 
by 33,000, this will give the horse-power. 


The National Steam Pump. 





Among the numerous steam pumps now 
constructed for manufacturing, mining, and 
other purposes, the one represented here has 
received much attention for its simplicity, 
strength, and efficiency. The improvements 
that have been introduced from time to time, 
in order to render it valuable for general as 
well as specific requirements, are protected 
by numerous letters patent, and these im- 
provements have been recognized by compe- 
tent judges and experts who have carefully 
and critically examined its distinguishing 
features. It was awarded one of the highest 
medals at the Centennial Exposition, a silver 
medal and diploma at the Fair of the Ameri- 
can Institute in 1876 and 1877, and also a 
silver medal at the New Jersey State Fair 
held during the same year. 

The engraving is a perspective view of this 


this the exterior form and the general dispo- 
sition of its mechanism will be readily com- 


prehended. 

The pump is one of the direct-acting kind. 
The centers of the steam cylinder and pump 
cylinder are in the same horizontal line, and 
the pump piston and pump plunger are con- 
nected by the same rod. The steam and 
pump cylinders are each secured to the 
foundation by a strongly-ribbed support, the 
base of which is well spread to allow the in- 
sertion of strong bolts, and both cylinders are 
connected together by three horizontal 
wrought iron brace rods, which keep the 
strain between the two in a direct and cen- 
tral line. The steam piston and pump 
plunger have packing rings, actuated by_the 
pressure within their respective cylinders. 
One of the most important features is the 
mechanism of the valve gear, which consists 
of an auxiliary motor that operates the valve 
of the main engine when it is in an iopera- 
tive state—that is, when the main engine is at 
the point of reversing—and comprises the 
usual number of elements, namely, an auxil- 
iary steam cylinder with its piston and valve. 
The main steam valve is the well known pis- 
ton valve, performing with its opposite | ends 
or faces, the function of the auxiliary piston, 
and the main valve stem the function of 
auxiliary valve in combination with the main 
valve chest, which also performs the office of 
an auxiliary cylinder. ; 

This pump has no dead centers where it 
will stop. It will start from any part of the 
stroke without the use of any starting-bar or 
hand work to get it over the center; and one 
of the especial points of excellence which it 
possesses is, that it will work its steam valve 
with water, and will start even if the steam 
pipe is filled with water of condensation, as 
is very often the case in factories where the 
pump is not in continual use. In most 
pumps, where the main valve is operated by 
steam admitted by a small auxiliary valve, 
when moving at a high speed, the steam will 
not work the main valve quick enough, and 
consequently the piston strikes the head of 
the cylinder. This —— is entirely over- 
come in this pump. hen running slowly, 
the steam operates the main valve; but if, in 
running rapidly, the steam should not oper- 
ate the valve quickly enough, then the mo- 
mentum of the main piston rod, which 1s 
connected direct with the valve rod, by 
means of a tapper, will reverse the valve, and 
thus change the direction of the piston before 
it can strike the cylinder head, so that at any 
speed there will invariably be a full port of 
steam for the return stroke before the piston 
reaches the end of the stroke. 

The water passages are very large and am- 

le, and in consequence of the valves being 
in the cylinder heads, it is possible to do 
away with all crooked and complicated wa 
ter passages, thus reducing the loss of power 
caused by the friction of the water in turn 
ing short corners in crooked passages, and 
making the pump work with greater ease an 
economy. 

In the water cylinder the valves and valve- 
seats are placed in the cylinder heads, an 
are easily removed or replaced without dis- 
turbing the air chamber, suction, or dis- 
charge pipe. 

All parts are made interchangeable, so that 
in case of wear or accidental breakage dupli- 
cate parts can be supplied, without the 
trouble and annoyance of taking out the 
pump and sending it to the manufactory. 

The best materials are used in the construc 
tion of these pumps. The piston rods, 
valves, valve-seats, and the linings in_ the 
water cylinder, are of the best composition 
metal. 

Pumps of this description are constructed 
at the National Iron Works, New Bruns- 
wick, N. J., and for sale at the salesrooms 0 
W.E. Kelly & Bro., 46 Courtlandt street, 








New York City. . 


pump in complete working order, and from. 
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Screw Plates and Dies. 





The screw plates and dies herewith re- 
presented are made for tool, gun, model- 
makers’ and jewelers’ use. The screw 
plate is drop-forged in one piece from a good 
quality of bar-steel. The dies are made of 
the best tool steel. 

The object of this invention is to provide 
a screw-plate in which the dies are securely 
held when in use, and which permits of 
their being rapidly and easily removed, or re- 
placed when required. 

The invention consists in applying hinged 
levers to recesses in the screw-plate, in such 
a manner that they are operated by the 
pressure of the ordinary set-screw upon the 
dies, to hold them firmly in the stock. 

In the accompanying cut, Fig. 1, is a full 
view of the improved screw-plate with the 
parts arranged as in use. 

In Fig. 2, is shown a sectional view, with 
the dies removed. The screw-plate A has in 
its centre a rectangular opening B, in the 
sides of which there is a groove C, E E are 
locking-levers, fitting in the groove C. F, is 
a pin moving in a hold in the side of the 
screw-plate, and is provided with a circular 
or wedge-shaped head for pressing upon the 
shorter arms of the leversE E. G, is a set- 
screw for holding the dies in place when in 
use. 

To place the dies in the screw-plate, the 
set-screw, G, is loosened, and the pin F, 
pressed in against the levers E KE, causing 
their longer arms to move back into groove 
C. The dies are then placed in the opening 
B, in the proper position, and pressed against 
the shorter arms of the levers E E, forcing 
the longer ones into the slots C, in the side of 
the dies, by means of the set-screw G, which 
holds the dies firmly in place. 

To remove the dies, the screw G, is loosened 
and the pins F, pressed in, forcing the arms 
of the levers out of the slots C, and allowing 
the dies to be easily taken out. 

Fig. 3, represents a pair of dies for holding 
taps, used in the screw-plate, in place of the 
thread dies. Thus making a very conven- 
ient tap-wrench, saving the necessity of an 
extra wrench, as it combines the two. 

Fig. 4, represents a pair of thread-cutting 
dies. This improvement is the invention of 
C. E: Billings, Patented July 11th, 1876. 

For further particulars, apply to The Bill- 
ings & Spencer Co., Hartford, Conn., or at 
the Headquarters, H. Prentiss and Company, 
14 Dey street, New York City. 
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Paper read at the monthly meeting of the 
London Association of Foremen Engineers, 2d 
March, 1878. 





JOSEPH NEWTON, ESQ., C. E., IN THE CHAIR. 





By A. H. BATEMAN, F. C. 8. 





The great natural industries of the British 
Isles are those of coal and iron. The former 
is solely used as fuel, and decomposed into 
its constituent gases to enable the various 
manufacturing processes to be carried on, 
and for the production of artificial heat for 
personal comfort; the latter undergoes most 
varied and interesting manipulation. An 
elaborate and really delicate chemical pro- 
cess, although on a vast scale, eliminates ex- 
traneous matter, or what has been well de- 
scribed as ‘‘dirt”—v. ¢., ‘‘matter in the 
wrong place.” The metal when produced in 
an approximately pure condition is handed 
over to an entirely different class of workers, 
and its value increases rapidly as it passes 
through various hands until, in the finished 
steam-engine or war-ship, it reaches its culmi- 
nation as the product of both brain and hand 
power. 

Numerous are the details of construction 
and mechanism necessary in each branch of 
metal manufacture, and it may be doubted 
whether the larger proportion of metal- 
workers are not engaged in making tools for 
the smaller number to use, rather than the 
majority employed in actual production of 
articles for the ultimate use of the con- 
sumer, * 





How many monuments of antiquity and 
many early engineering works were carried 
out is still a mystery, and it may, we fear, be 
said, that having regard to the crudeness of 
the mechanical assistance, then, possible, our 
forefathers have in many respects surpassed 
the present generation. Doubtless time was 
an element to them of far less moment than 
in this age of high pressure both of steam and 
of brain, and this must be our consolation at 
amoment when such a commotion is caused 
by the mere moving and re-erecting of an old 
monolith—only one of, many, apparently, 
readily handled by our predecessors in the 
engineering profession of what we term ‘‘the 
dark ages.” 

The introduction of the steam-engine— 
that most patient and economical of servants 
—of course wrought an entire revolution in 
our workshops, and mechanical! aids then be- 
came realized facts that had till then been 
but dreams in the vision of the most far-see- 
ing of their age and generation. The bulk of 
hand-work is of necessity of a reciprocating 
character—up and down, backwards and for- 
wards—that of the steam-engine (in its actual 
application) is rotary, to which form of 
power the first movement of the piston is 
immediately converted. A continuous ro- 
tary action admits clearly of a new class of 
mechanical tools, and the first result of the 
introduction of steam-power is to provide a 





short of actual fire there is every possible de- 
gree of heat, injury, and drag. 

Trundle a wheelbarrow, with its single 
wheel, a mile without grease on its axle, 
and three miles with proper lubrication, and 
see which tires you the most! This is a 
homely but valuable exposition of the prac- 
tical effect of friction. The first result is 
loss of power. Another, and in some cases 
even more important, result of friction is 
injury to the moving parts; both of these ef- 
fects, unless kept down to the lowest point, 
are fatal to good working. The first step in 
the construction of moving machinery is so 
to plan it as to avoid wnnecessary friction— 
zt. é., to letthe work desired be done with as 
little waste of power as possible. This done, 
the necessary friction has to be dealt with. 
This is done partly by the maker, partly by 
the user. 

The maker fits his moving parts with great 
accuracy, allowing them to just move and no 
more; all unnecessary play being avoided 
for the double object of avoiding knocking 
and keeping out extraneous matter, dirt, 
dust, refuse, &c. He also exercises care in 
the material of the moving parts. It is a 
well-known fact that corresponding sub- 
stances exercise more cohesive or adhesive 
power than differing materials; therefore in 
moving surfaces two similar metals are 
avoided. By far the commonest bearing sur- 
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long metal shaft, which is kept in ccnstant 
rotary movement, and from which power is 
re-conveyed to the numerous and various 
other machines requiring it. 

Now it is one thing to make a machine, it 
is another to use it properly. A good ma- 
chine must not only do its stated work when 
it is first completed, but it must continue to 
do itt—a point oftentimes sadly overlooked 
now-a-days. The old clumsy-looking clocks 
and watches of our forefathers are many of 
them to-day doing their duty better than 
very recently constructed specimens of the 
‘‘cheap and nasty” order, and due regard 
must be paid to this necessity of dwrability in 
the building of every machine. 

It is not so long ago that men were seek- 
ing both the philosopher’s stone and perpet- 
ual motion, and even now the latter phantom 
flits across our path now and again. 

Only one law or fact requires to be elimi- 
nated from our vocabulary to permit of this 
consummation being attained; that word is 
friction, a well-known word, a well-known 
fact! How many of us would be glad to see 
it expunged, and feel disposed to say with 
the old lady who was complaining of the 
price of her tea, and said she would ‘‘ excuse 
the duty,” that we could ‘‘excuse the fric- 
tion!” 

But this is not to be; we can only reduce 
it toa minimum, and many indeed are the 
ways and means to this desirable end. 

Friction between two pieces of wood will 
cause fire; this was probably the earliest 
mode of obtaining what was formerly re- 
garded as one of the four ‘‘elements,” and 





face is that afforded by steel or iron moving 
parts, working on or in a cylinder or sheet of 
brass. Cast-iron works well on wrought- 
iron; any metal works well on an alloyed 
compound of tin, copper, lead, antimony, 
mercury, all or some being combined in 
varying proportions, and known as Babbitt 
metal, Kingston metal, white brass, &c. 
Lately a new and very superior bearing sur- 
face has made its appearance under the name 
of phosphor bronze. Each of these has its 
own special merits and adaptability for spe- 
cific purposes. But the greatest skill in fit- 
ting, and judgment in choice of materials, 
will not insure satisfactory performance of 
the moving parts of a machine if the wser 
does not do his share and attend to his own 
duties. However perfect are the bearing 
surfaces they must be some how kept apart if 
we areto reduce friction to a minimum. For 
this purpose a lubricant is used, generally oil 
or grease, the object of which is to provide 
an extremely fine skin of lubricative ma- 
terial between the two parts of the moving 
surfaces, 

All practical men will at once acknowledge 
the difficulty of finding either an’ oil or 
grease that will answer its purpose equally 
well for heavy or light bearings, fast or slow 
speeds, hot or cold weather. Either con- 
stant change and extreme complication is 
necessitated, or a large proportion of the 
work is very badly done. As a matter of 
fact the latter is the case. 

Few managers and foremen, and fewer 
masters, have a real practical knowledge of 
oils; we all use what some one else recom- 





mends, and most of us try to avail our- 
selves of one supply for all sorts of ma- 
chines. As a matter of course some of these 
are badly, while others are well served. A 
certain amount of rule of thumb variation 
is in some cases made for weather, by thin- 
ning down an oil in winter and using it pure 
in summer, but in the glorious uncertainty 
of the English climate this is not nearly 
enough. 

It may probably be accepted that the ma- 
jority of English factories of ull kinds have 
some reserve of power—. ¢., have power to 
spare; stherefore the difference between a_ 
good and a bad oil is not so readily felt; but 
take a case where a proprietor has only just 
enough power to drive his machinery, and 
let him oil with bad oil, and he will find that 
he simply cannot drive at all. Again, in 
large spinning-mills, for instance, where there 
may be thousands and thousands of spindles, 
what is the result of a drag of very slight 
amount in each? Take the moderate esti- 
mate of 1 lb. drag from the thick and 
gummy oil on each of 20,000 spindles, and 
you have the astonishing result of an addi- 
tional driving power required of no less than 
10 tons. What wonder that on a Monday 
morning in cold weather it is a difficult 
thing to start the machinery at all, and that 
this ten minutes is the harvest-time of the 
belt-makers? 

There is a perennial outcry about the di- 
minution in the supply of coal. Be this 
founded on fact or not, it is a sin and a 
shame to waste fuel; yet this is being done 
to the tune of hundreds of thousands of tons 
annually by badly-constructed furnaces, and 
improper oil. Too much care, therefore, 
cannot be taken with the necessary lubricant 
on the ground of power. A thin oil tends 
to run away too fast, and not only exhausts 
the source of supply rapidly, but makes a 
great mess, and attracts and holds dirt; a 
thick oil is not sure to flow fast enough; 
greases are under the same possible objec- 
tion, and, as we have seen, temperature has 
an important mechanical effect on the degree 
of fluidity of oils and greases. It will be at 
once admitted that it cannot be good to re- 
quire a bearing to get hot before the lubri- 
cant begins to flow. Another point must 
also be carefully attended to—not to per- 
mit the shaft or spindle to itself suffer while 
the bearing surface remains intact. This is 
a matter that does not always receive the at- 
tention it deserves. 

It is a well-known fact that when hard 
steel and brass work together, it is invaria- 
bly the former that suffers! Take the steel 
pallets of a clock, you will find notches cut 
in each by the comparatively soft brass of 
the scape-wheel. If either is to wear, it is 
better, because cheaper and easier placed, 
that the bearing surface should suffer than 
the moving one. Examine a well-finished 
bearing—whether steel or brass—under a 
moderate microscopic power, and you will 
find it to be composed of a number of 
small projecting points with hollows be- 
tween. Put two such surfaces together, 
without the skin of oil to separate them, and 
you will have these points scraping one an- 
other off; these particles will chiefly adhere, 
and gathering as they do like the snow-ball, 
you have the well-known operation called 
“cutting,” more familiar than pleasant. 
Disregard this, and continue to run, and you 
are landed in a still more unpleasant region 
of ‘‘firing,” When this happens you must 
stop! A certain amount of running, with a 
good lubricant, will bring bearing surfaces to 
a far better face than they can have given 
them by the most skillful mechanical labor; 
this is why new machinery always runs bet- 
ter after a time than at first. 

But when all is said and done what does 
oil or grease really do? Interposes a thin 
film between two comparatively rough sur- 
faces, and so long as it keeps them apart pre- 
vents heat and much of the friction. Oil 
does nothing, or little, in the direction of im- 
proving the surfaces. They do this for them- 
selves, oil preventing injury by cutting 
(generally) during the process. Can nothing 
be done to cause the lubricants to help the 
acquisition of so true a surface as to reduce 
materially the number of opposing points of 
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which we have spoken, and do away with 
the tendency and disposition to cut? 

Experiments have long been tried in this 
direction, and a very considerable degree of 
success has been attained. The theory isa 
new one, on which the whole system hangs. 
Instead of keeping the rough surfaces apart, 
‘the new plan says, ‘‘ Smooth off the rough 
points and produce smooth surfaces, then con- 
tact will not injure, but positively do good, as 
it will keep out extraneous matter.” The 
actual substances used to attain these ends 
may be widely varied.. Metallic oxides and 
other substances reduced to an impalpable 
powder are efficacious, but the principle be- 
ing accepted, and the right form and mode 
of application adopted, there is a large field 
of suitable substances to draw upon. Care- 
ful experiment following upon elaborate the- 
orizing has enabled Dr. Stuart Gwynn, of 
New York (the inventor of the centrifugal 
pump), to produce a powder so fine as to be 
passed through a sieve of 15,000 meshes to 
the square inch, which when pressed by 
enormous hydraulic pressure into small steel 
moulds produces cylinders or plugs of the 
general size of }'’ x }’, varying to 5/6” and 
1/8”, and 3/16”. It has been found that the 
inherent strength of this material is not 
enough to carry any but light weights, there- 
fore a solid bearing of this substance is in- 
admissible, but it is inserted into the ordi- 
nary brasses, holes being accurately drilled 
for the purpose—generally about 10 to the 
squareinch. The whole bearing surface is 
well covered by holes plugged as described, 
these holes being so drilled as to break joint 
and protect the entire brass. The protect- 
ing ends of the plugs are cut or filed off 
roughly. A few hours’ running completes 
the fitting and gives a perfectly true bearing 
surface, the plugs once down to the level of 
the brass wearing no more. The impalpable 
powder of which the plugs are composed, 
wearing away, polishes off the asperities and 
points of brass and iron, the two surfaces 
come together, there is nothing rough to tear, 
catch, or ‘‘ fire,” and so accurate a fit is in- 
sured as that no dust, dirt, débris or other 
extraneous substance can interpose itself 
and cause cutting of the moving and fixed 
parts, 

The idea is so new, so opposed to all pre- 
conceived ideas, that the natural tendency is 
to say, ‘“‘ Too good to be true.”* But ‘‘ facts 
are stubborn things;” and next Monday 
morning there will be running, to my per- 
sonal knowledge, in London alone— 


Main shafting 34” at 
Counter do. 2% 
Do. 3 

Do. 14 
Main Do. 3 200 
Lathe head (abt.) 1 2000 
Loose pulleys at 450 and 700 


—all having been at work from one to nine 
months, and never having had during that 
time one single drop of oil or other lubricant. 
In other parts of the kingdom there are 
main shafting 5” and calender rolls with 10 
tons and more pressure—printing-machines, 
spinning-frames, circular saw spindles, wood- 
working machinery, sewing machines, 
cranks, bicycles, &c. The large drawings 
show the mode of application of metaline 
plugs. The first is an ordinary half brass for 
Plummer block, then a loose pulley split with 
divided brass bush; two forms of divided 
bushes, one plain, one with flange. <A tube 
for solid pulley; this is drilled right through 
from the outside and the plugs inserted, the 
inside ends being rimed off after the tube is 
inserted in the hole of the pulley. A slide 
for various purposes. 

The proper form of drill, and the flat-bot- 
tomed hole it makes, is also shown. A 
pointed hole is unsuitable, as it does not pre- 
sent a proper bearing for the bottom of the 
plug of metaline. On the table are samples 
of the brasses showing the three parts of the 
process, drilling, fitting, and paring off; also 
specimens of the drills used, a pair of brasses 
that have been running in my own shop nine 
months, and a loose pulley, taken down to- 
day for the first time after nine months run- 
ning, at 400 to 450 revolutions per minute, 
ten hours a day, witb’ at one drop of oil. 
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The shaft is unaffected where this pulley has 
run; there are wire gauges of that part, and 
three inches off; showing no appreciable dif- 
ference. 

I can mention instances where, after such 
running as with oil would have necessitated 
new brasses, these latter are positively unaf- 
fected. It is evident that should what is 
claimed for metaline be borne out by further 
experience, it cannot fail to be a most import- 
ant invention. It is not likely it will entirely 
supersede oil in all directions any more than 
solid emery wheels will entirely supersede 
hand files; but for loose pulleys, ‘pulley 
sheaves, inaccessible main shafting, ma- 
chines and factories where valuable fabrics 
are exposed to injury from oil-drippings, &c. 
it must surely be rapidly introduced. 

The first cost, about 6d. per inch of sur- 

face, may appear high, but the saving in oil 
will not take long to cover that, and if largely 
introduced there would be a further saving 
in men’s time oiling and cleaning. There is 
also another important aspect, the avoidance 
of fire from spontaneous combustion of oily 
waste. Already insurance offices have ex- 
pressed their approval of the invention, and 
willingness to reduce their premiums for fac- 
tories where it is employed. In America it 
appears to be gaining ground rapidly, and a 
remarkable list of applications has recently 
been sent me. 
In conclusion, if the attention that this 
new system is exciting, has no other object 
than to direct notice to the question of lubri- 
cation, and induce more careful regard 
thereto, it will have done good work; but I 
cannot but believe that enough has been 
shown, not only in the theoretical aspect, but 
in practical results, to insure its gradual and 
steady introduction into many, at. least, of 
our factories and engineers’ workshops. 

The day for prejudice and objection to any 
new thing has passed away, and if Old Eng- 
land would hold her own as producer of the 
cheapest, and above all, the best machinery 
in the world, her sons must avail themselves 
of every invention tending to increase effi- 
ciency and reduce the cost of production. 
We may wish that more of the numerous 
clever mechanical inventions of late years 
had emanated from this side of the Atlantic; 
but, after all, we need not hesitate to adopt 
what is offered to us by ‘‘Our American 
Cousin,” resting secure that for right down 
honest work, perfection of finish and dura- 
bility, it will take a good man to equal—let 
alone beat—the intelligent British mechanic 
of the year 1878. 

DISCUSSION. 

Mr. Cassels endorsed some of the particu- 
lar results given in the paper. He, about 
three years ago, visited a paper-mill in Bir- 
mingham, the proprietor of which had tried 
the metaline in a 12-horse power engine, the 
patentee operating with the metaline upon 
the crank-pin. The engine had been at work 
for a week when Mr. Cassels visited it, and 
upon the fitter taking off the strap and tak- 
ing out the brasses and wiping the bearing 
all round, there was not the slightest particle 
of dirt to be seen. He believed that the en- 
gine was still at work without a particle 
of oil, and no signs of wearing on the bear- 
ing. 

Mr. Coates wished to know what amount 
of pressure the material would withstand, 
and what extreme speed of bearings would 
answer and give good results? 

Mr. Bragg asked if the metaline had ever 
been tried on the slide surfaces of engines? 

Mr. Robert Low, although not having had 
much practical experience of the working of 
metaline, said that two months ago Mr. Bate- 
man took some brasses from a lathe and met- 
alined the bearings, and he (Mr. Low) had 
put them to work on a spindle running 2,000 
revolutiéns per minute, which, of course, in- 
volved a great pressure. With the exception 
of meal hours the lathe had been running, 
without intermission, since it was started. 
In order to give an independent testimony he 
would read a report which he had requested 
the foreman to send to him. The report was 
as follows: 

“With reference to the headstock fitted 
with metalined bearings, it was started at 





4:30 a. m. onthe 14th of January last, and 


has been‘running continuously, with the ex- 
ception of two hours for meals, making 1,900 
odd revolutions per minute, for nine hours 
per day, or a total of 320 hours, up to 4.30 
p. m. yesterday (March ist). That with the 
exception of a slight heating the first quarter 
of an hour, it has been running perfectly 
cool without lubrication of any description. 
With respect to the wear there is little to be 
observed, but not more than would occur in 
any headstock fitted with ordinary bearings 
running under the same conditions with oil. 
With reference to its adaptability to any 
plant, independent of its economy and gen- 
eral cleanliness, I would especially recom- 
mend its adoption for fuse-making machinery, 
on account of the wood fuses having to be 
thrown away on being sapped with the oil—a 
circumstance apt to occur. I would also 
suggest the re-lining of loose pulleys, for 
which I think it is specially adapted.” 

Mr. Low added that the bearing was run- 
ning cooler than any bearing on the plant 
supplied with the best lubricating that they 
could get. 

Mr. Cartmel, Mr. Macdonald, Mr. Sykes, 
Mr. Gibbon, Mr. Stabler, and other members 
also spoke, some of them testifying to the 
value of metaline. 

Mr. Bateman, in reply, said that he had 
been told on good authority that in the 
neighborhood of Manchester there were 
several calenders working under metalined 
bearings, and it was well known that they 
worked under very high pressure, occasion- 
ally even at a total of 30 or 40 tons. As to 
speed, in America they spoke of 16,900 rev- 
olutions per minute; but he knew of 3,000 
revolutions in England. As to how metaline 
lubricated, he replied that it really was not a 
lubricant—friction was by it reduced to a 
minimum, so that they need ‘take no notice 
of it. As to the point raised about the slides 
of engines, he said that there were engines at 
work which were metalined from ‘‘ top to 
toe,” with the exception of the piston-rings. 
A statement which would serve to answer 
many queries was, that the use of the mefal- 
ine had served to do away with the increase 
of machinery power in many cases where it 
had been contemplated. 

After some further remarks, a cordial vote 
of thanks was proposed by Mr. Robert Vini- 
combe, and seconded by Mr. Ronald, in put- 
ting which 

The President said that as to the character 
of metaline, time alone would prove its real 
value; but so far as the evidence given by 
the speakers went, it appeared likely that it 
would be a useful accessory to the engineer 
and mechanic generally. 

The vote was carried, and Mr. Bateman 
thanked the meeting for the reception ac- 
corded him. 

The meeting then separated. 


Reprinted from the ‘‘ Foreman Engineer 
and Draughtsman” Journal, 1st April, 1878. 


*Metaline has been in use for the past ten years. It 
is secured by 22 patents in the Uuited States. 
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AVERAGE PROPORTION OF VARIOUS PARTS 
or ENnGINEs.—Steam Pipe should be } the di- 
ameter of cylinder, but varies on large en- 
gines. Hvhaust Pipe should be} the diame- 
ter of cylinder. Piston Rod should be 3} the 
diameter of cylinder if of iron, and smaller 
if of steel. For high speeds, steel piston 
rods are the best. Steam Ports vary accord- 
ing to speeds, from ; to jy the area of pis- 
ton. Safety Valves should possess an area of 
4 square inch of surface for every foot. of 
grate surface, and should be constructed 
with loose vibratory stems, for the reason 
that they are not so liable to get out of order 
as those with rigid stems. 
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Torrance Merriam & Co., Troy, write us 





that they are ‘‘now much crowded with work. 
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Hazelton’s Combination Turning and 
Screw Tool. 


Every practical machinist will readily ap- 
preciate the usefulness and convenience of 
this invention, which effectually does away 
with the clumsy back-rest that often takes up 
more room than can be well spared for its 
use. Being clamped in the tool-post the 
same as any ordinary turning-tool, it 
is almost instantly ready to use. The in- 
ventor devised it for a lathe in his own 
shop, where there was no back-rest fitted, 
and has since used nothing else for working 
long shafts and screws. We believe that this 
tool will become an indispensable fixture 
wherever introduced. The principal points 
of advantage are as follows: 
ist. In working the largest diameters the 
rest will admit, the cutting-tool has its 
strongest support. 
2d. In cutting screws, especially square 
threads, the hardened collars throw down the 
burr of the first few cuts, which is in turn 
cut away by the thread-tool, leaving a clean, 
square corner and polished face to the thread 
when finished. They particularly commend 
it for cutting feed and other long screws, 
as it cannot fail to produce smooth and accu- 
rate work, and will take the heaviest cut we 
have ever seen. 
8d. For cutting up rods or tubing this de- 
vice is simply perfect ; no breaking of tools, 
no catching and jumping, but it cuts right 
into the centre, with hardly a sound. It may 
be used to advantage in the engine lathe for 
making collars, by having a drill chuck in 
the bailstock. 
4th. If, when in use, the edge of the cutter 
becomes dull, by slacking the clamp-nut at 
the rear end, the cutter may be slid out, 
sharpened, and put back exactly as before ; 
saving time used in setting the ordinary 
screw-tool. 

5th. Any shaped tool may be used in the 
frames, as its peculiar construction allows 
the use of a small size of steel, which is, not- 
withstanding, just as stiff as a large forged 
tool. 

It will be seen in the cut, that a feed-screw 
and stop are provided, so that the ordinary 
cross feed-screw of the carriage is simply 
used in combination with the elevating-screw, 
to bring the rest and work concentric. An 
adjustable V rest is also provided for turning 
and sizing. Hardened collars are furnished 
with the No. 1, or small size, from 4 to 3 
inch ; also one dozen blanks for cutters ; also 
extra frame for left-hand work. The yoke, 
feed-screw and stop fit the left-hand frame by 
simply reversing the same. The larger sizes 
are fitted up in the same manner as No. 1. 
Collars are supplied with holes corresponding 
to standard reamers, but wire sizes, being 
more convenient for some, may be had if de- 
sired, or both standards at a moderate ad- 
vance. Stone & Hazelton, 18 Bowker St., 
Boston, are the manufacturers. 
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Writrne Inscriptions oN METALS.— 
-Take 4 lb. of nitric acid and 1 oz. of muri- 
atic acid. Mix, shake well together and it is 
ready for use. Cover the place you \wish 
to mark with melted beeswax; when cold, 
write your inscription plainly in the wax 
clear to the metal with a sharp instrument; 
then apply the mixed acids with a feather, 
carefully filling each letter. Let it remain 
from 1 to 10 minutes, according to the ap- 
pearance desired; then throw on water, 
which stops the process and removes the 
wax. i 
—_——__-e ae —___—_ 


To Prevent Iron Rustine.—Givetit a 
coat of linseed oil and whiting mixe@ to- 
gether in the form of paste. It is eaily 
removed and will preserve iron from rist- 
ing for years, 
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The Vitrified Emery Wheel. 


This wheel is formed by combining emery 
with small quantities of abraiding material 
which will make a flux in the fire. It is then 
subjected to a degree of heat which will melt 
the flux without injuring the emery. 

There is no glutinous or soft metalic sub- 
stances in these wheels to glatze them over 
and lessen their cutting qualities. 

The substances used asa flux, when in a 
melted state, fill all the interstices between the 
particles of emery, and it is claimed, make 
the wheel stronger than it could be put to- 
gether by pressure. The flux, as it cools, 
contracts a little, leaving small cells or pores 
all through the wheel, so that water will pass 
freely through. The Vitrified Wheel and 
Emery Co., Westfield, Mass., availing them- 
selves of the benefits arising from this peculi- 
arity of their wheel, have introduced a Patent 
Central Water Supply, represented in the 
accompanying cut, by which water is intro- 
duced into the center of the wheel, and by 
the centrifugal force thrown to the surface. 

By this means tools of all kinds can be 
ground without drawing the temper m the 
least. Also the emery dust from wheels, so 
destructive to machinery, may all be pre- 
vented. The emery wheel, with this new and 
wonderful invention, is designed to take the 
place of grindstones wherever the former can 
be employed. — 

The following description will aid in under- 
standing the construction of the water supply: 

A represents the emery wheel. B B the 
flanges. CC the arbor. DD a brass tube 
inserted into the arbor to admit the water. 
E is a pipe that conducts water to the tube, 
and F, a small tank with a sponge in it to 
filter the water. Ga nut to hold the wheel 
on the arbor. H a nut to hold the loose col- 
lar. II the small tubes running through the 
large tube into the chambers. 

Not a particle of the matter contained in 
the Vitrified Wheel can be dissolved in water; 
therefore it can be run in water as well as 
dry. This wheel being burned can be made 
of every degree of hardness that can be de- 
sired and can be adapted to every kind of 
work. 

The Vitrified Wheel and Emery Co., under 
a new patent, by the use of a very strong flux, 
make a very hard wheel called the Iron Age. 

It is nearly all emery, and is well adapted 
to grinding rough castings, and will do the 
hardest kind of work. They also make rub- 
stones about the size of a brick for cleaning 
castings, slip-stones for polishing, and whet- 


stones for scythes. 
————__ ee —___—_—_- 


Brazing. 

In brazing brass, copper, wrought iron and 
steel, thoroughly clean the metal at and near 
the joint to be brazed by scraping or filing. 
Be sure and fit the edges close together. If 
great strength is required lap the edges by 
each other about a quarter of an inch. A 
good plan is to rivet the edges together to 
hold them in position. Next place the braz- 
ing material along the joint. Take borax 
finely powdered, wet it with clean water, and 
place a small quantity along the seam. Put 
the article over the forge with a charcoal fire 
or common coal, after it is well burnt down, 
with the joint down. Heat it slowly and 
evenly, holding it an inch or so above the 
coal. Hold the article in one hand and a 
small iron rod in the other. If the brazing 
material should be moved away from the 
joint by the borax place it back before it 
melts. Whenitis all melted rap the article 
lightly with a rod which will help it to flow 
all through the joint. Remove it from the 
fire.as soon as all the brazing is melted and 
hold it horizontally until it cools so it will 
notrun. If the article is brass or copper it 
should then be plunged into cold water, but 
if iron or steel, place it where it will cool 
slowly. For brazing brass use silver; for 
copper, iron or steel, use spelter or thin strips 


of sheet brass. 
_>o——— 


We have received a ‘‘Catalogue for Ad- 
vertisers,” from C. K. Hammitt’s Advertis- 
ing Agency, 206 Broadway, New York. It 
gives classified lists and descriptions of the 
principal industrial newspapers throughout 
the United States. 


To Make a Borrne ARBOR AND TOOL 
THAT WILL NoT CHATTER.—Boring tools, 
when used in small arbors, are always liable 
to chaiter and make a rough hole. To 
prevent this, the tool should be turned in 
a lathe, while in its position in the arbor, 
upon the circle of the size of the hole to 
be bored, and the bearing lengthwise of the 
arbor, should be only as wide as the feed 
of the lathe; for if the bearing of a tool is 
on the face, the more it will chatter. 
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To CLEAN AND Po.isH Brass.—Oil of 
vitriol, 1 oz.; sweet oil, 4 gill; pulverized 
rotten stone, 1 gill; rain water, 1} pts.; mix 
all and shake as used. Apply with a rag 
and polish with buckskin or all woolen. 
Rotten stone, followed by Paris white and 
rough is very good also. 
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To Dri HARDENED STEEL.—Cover your 
steel with melted beeswax, when coated and 
cold, make a hole in the wax with a fine 
pointed needle or other article the size of 
hole you require, put a drop of strong nitric 
acid upon it, after an hour rinse off, and ap- 
ply again, it will gradually eat through. 
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VELOCITY OF WHEELS, PULLEYs, DRUMs, 
&c.—When wheels are applied to communi- 
cate motion from one part of a machine to 
another, their teeth act alternately on each 
other; consequently, if one wheel contains 60 
teeth and another 20 teeth, the one contain- 
ing 20 teeth will make 3 revolutions while 
the other makes but 1; and if drums or pul- 
leys are taken in place of wheels, the effect 
will be the same; because their circumfer- 
ences, describing equal spaces, render their 
revolutions unequal; from this the rule is 
derived, namely: 

Multiply the velocity of the driver by the 
number of teeth it contains, and divide by 
the velocity of the driven. The quotient will 
be the number of teeth it ought to contain; 
or, multiply the velocity of the driver by its 
diameter, and divide by the velocity of the 
driven. 


Hxample 1. If a wheel that contains 75 
teeth makes 16 revolutions per miuute, re- 
quired the number of teeth in another, to 
work into and make 24 revolutions in the 
same time. According to rule, you multi- 
ply 16 by 75, and divide the product, which 
is 1200, by 24, and you have the answer, 50 
teeth. 

Haample 2. Suppose a drum, 80 inches in 
diameter, to make 20 revolutions per minute, 
required the diameter of another to make 60 
revolutions per minute. According to rule, 
you multiply 20 by 30, and divide the pro- 
duct, which is 600, by 60, and you have the 
answer, 10 inches. 


Example 3. A wheel 64 inches in diameter, 
and making 42 revolutions per minute, is to 
give motion to a shaft at the rate of 77 revo- 
lutions in the same time; find the diameter 
of a wheel suitable for that purpose. Ac- 
cording to rule, multiply 42 by 64, and divide 
the product, which is 2688, by 77, and you 





will have for the answer, 35 inches nearly. 





From a Letter to the Railroad Gazette. 





In my opinion, if more attention was paid 
to power and stiffness and good wearing, 
long bearings in the construction of machin- 
ists’ tools, and less to ornamental gingerbread 
flourishes and nonsensical sharp corners, 
they would give better satisfaction in the 
long run. 

Take a general run of work for instance 
about a locomotive, such as driving-wheel 
axles, boxes, eccentrics and straps, crank- 
pins, etc. The stiff and powerful lathe for 
boring and turning, with heavy cuts and a 
coarse feed, would beat the slender, highly 
polished, metal-stinted, belt-fed light carriage 
and small tool-holder rival all to smash. 

This is merely a matter of opinion, how- 
ever. There are many who think otherwise. 
There is a great diversity of opinion about 
lathe shears or bearers. All English lathe 
beds are flat and gibbed down. American 
tools generally have too narrow Vs on the 
top. There are different opinions about fric- 
tion. A VETERAN. 

————_* De 





Business interests of the country suffer, 





while Congress makes capital for fall elections. 
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Defective Engines, 


Thousands of old, wasteful engines are in 
use, and even very many new ones are con- 
structed on such defective principles that the 
consumption of fuel in connection with them 
is very excessive. According to the report of 
Mr. Hiller, chief engineer of the British 
Boiler Insurance Co., the following are the 
principal causes of the waste of fuel, etc.: 
Engines too small requiring the steam the 
whole length of the stroke; others, on the 
contrary, being too large, and rendering its 
economical expansion impossible; non-con- 
densing engines connected with low pressure 
boilers, or fitted with simple valves with no 
lap on the steam ports and no expansion of 
the steam; others with lap on the exhaust 
port. In many, both non-condensing and 
condensing, etc., the throttling action of the 
governor prevented free admission of the 
steam. It is impossible to work economically 
with such an arrangement. 


Other non-condensing engines were work- 
ing at too slow a speed. Some condensing 
engines had no cut-off gear, or the valves were 
improperly adjusted, the steam being ex- 
hausted into the condenser at a high pressure 
vitiating the vacuum and causing overloading 
of the air pump. Others, although provided 
with good cut-off gear, were unsatisfactory 
through want of supervision, the attendants 
rendering it almost useless by faulty adjust- 
ment of the governor, etc. In compound 
engines, the cylinders, in some instances, 
were small-proportioned, the condensing cyl- 
inder frequently being too small, the steam 
pressure not being sufficiently reduced at the 
point of exhaust. In others, owing to the low 
pressure in the boilers or defective arrange- 
ment of the governor valve, the initial press- 
ures were too.ow. Regular and careful ex. 





amination of all valves, pistons, etc., is essen- 





tial to insure economical working. He adds 
that itis a mistake to have compound con- 
nected with weak low pressure boilers. 
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Standard Gauges and Tools for Accurate 
‘+ Measurements. 
BY JOHN J. GRANT. 





Tools for accurate measurements are com- 
ing into more general use every year, and 
workmen are fast learning the difference be- 
tween perfect and approximate sizes, The idea 
of having a set of standard gauges in all ma- . 
chine shops and working by them cannot 
be enlarged upon too much. No two shops 
not having such a set of standard guages can 
make work that will interchange. 

The time is fast going by for using the ex- 
pressions‘ plump” and ‘‘large” inch, thanks 
to ‘‘standard” gauges and a more general 
use of the vernier callipers. 

There has probably been as much, or more, 
improvement in tools or instruments for 
measuring as any one branch of mechanics 
tools. Only a few years ago the vernier cal- 
lipers was comparatively unknown, and 
working to the ;,45 part of an inch a myth; 
now, in almost every machine shop, the ver- 
nier is a common tool and everything of any 
importance is measured by it. Standard 
gauges in the form of cylinders for both 
out and inside measurement have been 
in use in some of the larger and better 
equipped shops, but have not come into 
general use on account of their cost. 

They are made now at more reasonable 
prices, and should take their place in every 
shop, seeing that they will be found to more 
than pay for their cost in the time saved in 
working up accurate sizes. 

The gauges should never be allowed to go 
into the shop to be used in common ; but be 
kept for reference, and for setting slide 
gauges. Used in this way they will last a 
lifetime and retain their accuracy. 

Screw thread gauges are now made adjust- 
able, and can be used for fitting threaded 
work, as they can be closed together even 
when worn; and in connection with the 
screw thread gauge is the V or angular guage 
of 60° for grinding threading tools and also 
for turning lathe centers. The practice of 
grinding threading tools and turning off lathe 
centers without this gauge—and by the eye 
only—should never be allowed. 

‘‘Snap,” or calliper gauges are now made 
very cheap and accurate, one variety having 
both out and inside measurents. Such tools 
will pay for their first cost in a year. 

The idea of making everything to a stand- 
ard measure should be encouraged in every 
way possible. The advantage of interchange- 
able work can hardly be counted in dollars and 
cents ; for instance, imagine every maker of 
gas pipe to have his own standard of sizes 
and threads; why, the confusion at the Tower 
of Babel was nothing compared to what it 
would be if this ‘‘ no standard ” system were 
to prevail. It would be but little worse than 
the loose way in which the general run of 
shops make some of their work—the system 
of making bolts and nuts for instance. 

Now, let us all take hold with a ‘“‘long 
pull and a strong pull,” and make every- 
thing to the standard adopted by the United 
States Government. 

In the matter of screw threads the Govern- 
ment standard may not agree with the ideas 
of every one; but it certainly is the duty 
of every one owning or having charge of a 
machine shop to adopt the standards and so 
help the ball roll which will in time benefit 
himself as much as his neighbor. 

——-_—¢@ipe——————— 


Stream Packrina.—Many varieties of pack- 
ing are used, such as metallic packing, pack- 
ing composed of a mixture of duck, paper 
and tallow in propér proportions, soapstone 
and loose twisted cotton coils, asbestos, jute, 
&c. An excellent packing is composed of 
hemp in long, loosely twisted coils, well sat- 
urated with melted grease or tallow, with as 
much pulverized black lead as it will absorb. 
Packing is always applied with the best ef- 
fect when the parts of the engine are cold, 
and its efficiency is promoted by soaking it 
in beeswax and tallow previous to use. 
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Small Power Motors. 





There is, perhaps, no branch of practical 
mechanics in which our country excels 
Europe more than in the production and 
adaptation of small power, self-contained, 
portable and semi-portable engines. We in- 
clude in the term ‘‘ engines ” all motors for 
furnishing power, whether driven by steam, 
hot air, compressed air, electricity, gas, or 
liquids. Hot air engines, with but two or 
three exceptions, have met with meagre suc- 
cess, though the exceptions are good enough 
to warrant greater endeavors and steady pro- 
gress towards perfection. The perfected hot 
air engine, for limited power, would stand 
virtually without a rival were it to develop 
an economy equal to that of an average 
steam engine. Whether this is possible re- 
mains to be seen, for we do not agree with 
those who claim that its pussible economy 
has been fully demonstrated. The elements 
of absolute safety, ease of management, 
and occupancy of small space, are not to 
be lightly estimated. Engines driven by 
compressed air are adapted only to peculiar 
situations, where the use of steam would be 
objectionable. As the original power is not 
obtained from compressed ajr, they can 
scarcely be considered with self-contained 
engines. Inasmuch as compressed air is only 
power stored up for use, the economy of an 
engine driven by this force cannot be de- 
termined apart from the special work it is 
designed to accomplish. Reduced to an ab- 
stract question of economy, it is difficult to 
see where there is anything gained by 
creating a reservoir of power and afterwards 
letting it out as required. For diminutive 
power electro-motors have appeared from 
time to time, and as regularly disappeared 
from public view. Their principal use 
seems to be to attract admiring crowds at 
the autumn industrial exhibitions, and to 
carry away (along with the plaudits of 
visitors) silver and bronze medals and 
showy diplomas, setting forth their wonder- 
ful merits. Electro-motorr have been 
made to develop more than a horse-power, 
though we have never seen one work well 
above a dog-power—indeed, they appear to 
best advantage at less than a cat-power. Still 
there is a great future looming up before 
electricity, and it may be successfully adapted 
to motive power. Gas engines are employed 


for pumping water, for which they seem to 
be well adapted. Hydraulic motors (of a 
portable kind) work well for certain pur- 
poses, especially where a sufficient force of 
water is obtained from street mains ; when 
considerable powér is required the regular 
water-wheel must be used. No motor has 
yet appeared to supersede the steam engine 
either for small or large power, or gen- 
eral purposes. Rotary steam engines con- 
sume too much steam in proportion to the 
power obtained, though some of them have 
given good satisfaction for hoisting. It is 
upon engines, vertical and horizontal, with 
boilers attached, from one to ten-horse power, 
that Yankee ingenuity has found a most fer- 
tile field to display itself. So many different 
engines of this class have heen before the 
public within the last few years, that it is 
almos. impossible for one to ‘‘ keep posted ” 
in regard to them. Competition is so strong 
that fully as much talent is required to sell 
these ready-made motors as to design and 
manufacture them. The wonderful economy, 
strength and durability of the ‘‘ Excelsior” 
must be shown to be inferior to that of the 
‘* Eureka,” and that to the ‘‘ Acme,” the 
‘« Little Hercules,” the ‘‘Ne Plus Ultra,” 
the ‘‘Snorter,” &c., to the end of the list. 
This competition has gone so far, particu- 
larly in making them low-priced, that the 
number of trashy engines and boilers dis- 
posed of- every year is positively discourag- 
ing to the builders of first-class work, who 
cannot sell their productions as cheaply as 
their careless rivals. The cry is for some- 
thing very cheap, and it is generally satisfied 
with something both cheap and nasty. We 
hear of instances where the boilers of some 
of these popular low-priced engines have 
completely given way in three months’ use, 
and other instances where the whole motor 
has been condemned and sent to the junk 
shop in less than a year from the time of 
starting. Why are so many worthless 
engines sold? The reason is, that such is 
the diversity of industries requiring small 
power, not one purchaser in a score has 
any practical knowledge of engineering, 
and instead of consulting some reliable party 
that has such knowledge, consults the price 
as the chief factor, and becomes inspired by 
the rosy guarantees and representations of 
the agent. Few men are willing to admit 
their ignorance of anything they are about to 
purchase, and the seller takes advantage of 
this fact, puts forth a little flattery, and 
secures his customer. Without, doubt we 
produce both the best and the poorest small 
power engines in the world. 
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Model Machine Shops, 





The difference in appearance of various 
machine shops we have occasion to visit is 
both striking and suggestive to any outside 
observer. While neatness and system reigns 
in one we find half a dozen that can lay no 
just claim to either the one or the other. It 
certainly does not convey a favorable impres- 
sion to a visitor to see floors and machinery 
bedaubed with oil and dirt, little mounds of 
chips and turnings left to accumulate from day 
to-day, heaps of old; iron, broken tools, waste 
and sweepings piled in a corner, small tools ly- 
ing indiscriminately about the benches, floors 
and window-sills with a kind of indication 
that the dust of ages has been allowed to settle 
upon everything not regularly called into use, 
yet shops presenting such an appearance are 
are to be found every day. A large machine 
shop could hardly be managed without some 
approach to system, yet many of them are 
sadly deficient in the observance of ‘‘ Heaven’s 
first law.” How it is possible to turn out good 
work in these ill-conducted shops is a wonder 
to us, but inasmuch as the thing is done they 
hold a measure of public patronage. The dest 
work, however, can not be obtained in shops 
that present a slovenly and careless appear- 
ance; the more slovenly they are the poorer 
is likely to be the character of the work. 

There are many degrees of order and neat- 
ness to be found in different machine works 
from one extreme tothe other. We know of 
shops where a workman who left a hand tool 
on the bench lengthwise would be in danger 
of a discharge, and others where he could 








toss it under the bench with perfect impunity. 
It is a favorite excuse of many superintend- 
ents of small shops that they do not need to 
observe a system—that it is only necessary in 
large shops. This is a great mistake, for it 
is careful attention to system that enables 
shops to make progress and enlarge. 

It requires no great effort to keep up a 
good method of management when once in- 
augurated. Go into the workshop where 
order and neatness are the rule, not the ex- 
ception, and observe how cheerfully the men 
employ themselves, giving evidence that their 
chief interest lies in their present occupation, 
and that their ambition is to excel. You will 
notice no apparent restraint, no undue 
haste to execute the job in hand. It would 
not take long to become impressed with the 
idea that first-class work is assured in this 
establishment. Each man feels that his repu- 
tation as a mechanic, as well as that of his 
employer is at stake, and he does his ‘“‘level 
best.” Next enter the shop where business 
is done at hap-hazard, and note the differ- 
ence. The workmen wear an aspect of un- 
easiness and irksome confinement; they 
ply their tasks as though anxious only to fill 
in the time. When the whistle blows they 
drop their work with an alacrity unsur- 
passed. The best machinists would scarcely 
be found in such a shop. The model ma- 
chine shop is conducted on the most ap- 
proved system, and is always noted for the 
excellence and progressiveness of its manu- 
factures. 

——_->e—__—_- 


The Eagle Boiler Tube Fraud. 





We repeatedly hear of instances where 
parties have been solicited to buy second- 
hand re-drawn Eagle tubes upon the under- 
standing that they were new tubes ; but the 
fraud has become so well known that scarcely 
any boiler maker in this country, however 
small a business he may have, has not heard 
more or less about it, and with ordinary care 
need not be deceived thereby. The old 
Eagle tubes are offered very low, which may 
account for their use by several well-known 
boiler makers in this vicinity and elsewhere, 
who know full well the flimsy and unreliable 
character of the tubes, and whom we venture 
to assert, would very much object to have it 
publicly known that they are using them. No 
matter how large or long established a con- 
cern may be, the employment of poor and 
weak material in making steam boilers, with 
a correct knowledge of its character, should 
place a foul blot upon its reputation. Every 
few days we read in the daily papers about 
boiler explosions and loss of human lives; 
the blame in most cases being traced to de- 
fects in the boiler itself. One of the most 
extensive New England boiler makers in- 
formed us a few days since that the agent of 
the Eagle Tube Co., of this city, had solicited 
him to buy their tubes at a low price, repre- 
senting that they (the Eagle Tube Co.) manu- 
factured boiler tubes. The answer was that 
he (the boiler maker) would call at their 
works and see the process of manufacture ; 
whereupon the agent informed him that no 
outside party was allowed to enter the works. 
The boiler maker then pronounced the Eagle 
Tube Company a fraud because of palming 
off old re-drawn tubes for new ones, and the 
agent departed with a flea in his ear. We 
mention this only as an example of the 
method employed to dispose of Eagle tubes 
to parties who are supposed not to be ac- 
quainted with them. 

In some instances that have come to our 
notice, it would appear that certain dealers 
had been selling re-drawn tubes, purporting 
to be made by well-known reliable tube man- 
ufacturers. Of this we shall have more to 
say hereafter when we have thoroughly in- 
vestigated the cases. No manufacturer of 
boiler tubes makes it a rule to exclude all 
visitors from his works, for the process of 
manufacture is not asecretone. Every long- 
established manufacturer of boiler tubes 
stamps with a die every tube with his trade- 
mark ; also, has it stenciled thereupon with 
paint. Eagle second-hand re-drawn tubes 
are not marked with any stamp ; they are, 
moreover, irregular in weight and in shape, 
not being round or of uniform thickness. 





Careful inspection will show their flimsy 
character before using ; but after placing in 
a boiler their defects are covered up. Steam 
users should give more attention to the tubes 
when purchasing a boiler, as they are likely 
to give way before any other part of the 
boiler. 


——__——_ +e -—___—__ 


Workingmen’s Lyceum. 





We feel gratified to report that the appeal 
to the workingmen of New York City urging 
the formation of a Workingmen’s Lyceum, 
which we endorsed in our last number, has 
met with cordial approval and marked suc- 
cess. We learn that the Lyceum has been 
forming for some time, that it numbers at 
present about 150 members, and that a library 
and reading rooms have been opened in the 
Bond Street Savings Bank Building, corner 
Bond Street and Bowery. The Library is 
open Monday, Wednesday and Saturday even- 
ings from 8 to 10 P. M., and Sundays from 2 
to6 P.M. It contains about one thousand 
volumes on miscellaneous subjects, on history, 
geography, and travels, standard literature 
and works of fiction, pure and applied sciences, 
but it is principally devoted to matters relat- 
ing to social and moral philosophy, political 
economy, and to statistics showing the con- 
ditions of labor in general. 

We print below the preamble of the Con- 
stitution, which we cheerfully and earnestly 
recommend to the notice of our readers : 


PREAMBLE. 


Whereas, the need of more effective meas- 
ures to secure the elevation of the Working 
Classes has become apparent, and 

Whereas, we whose names are hereunto 
subscribed do now propose to enter into an 
organization for the aforesaid purpose. 
Resolved, that the following be enunciated 
as the principles that shall guide us in our 
joint efforts : 

That union alone can lead to success; that 
a general union of Workingmen on the basis 
of politics or trade interests seems to us under 
present conditions imposible. 

That higher and more general education is 
the sole means of securing a gradual triumph 
in our struggle for larger justice. 

That the elevation of the working people 
concerns not only themselves but will redound 
to the lasting benefit of the whole community, 
that it is the cause not of one class against other 
classes, but the common cause of all classes, the 
noblest interest of a common humanity. 

Now, therefore, in accordance with these 
views we do now combine in an organization 
to be known as ‘‘ The Workingmen’s Lyceum 
of the City of New York.” 

The cannes of the Lyceum shall be in gen- 
eral the elevation of the working people by 
education. 

The specific means to be employed to this 
end shall be: a system of lectures to be de- 
livered by competent persons chiefly on the 
subject of the great laws that govern the 
movements of industry and affect the 
social well-being, a free circulating library, 
reading rooms and such other appurtenances 
as serve the same end. The ultimate object 
of the Workingmen’s Lyceum shall be the 
erection of a Mechanic’s Institute in the City 
of New York to be under the control of the 
Workingmen themselves, to be the visible 
token of their union, to be a centre from which 
beneficent influences may radiate in every di- 
rection, to be a substantial means of giving 
dignity to the Workingmen’s cause both in 
their own eyes and in those of the surround- 
ing community. 


me 


Pettengill’s Newspaper Directory and Ad- 
vertisers’ Hand-Book for 1878 has just been 
received from the publishers, 8. M. Petten- 
gill & Co., of this city. It is the most com- 
plete, well-arranged and valuable work of 
the kind we have ever examined. Judging 
from what we. know of the publishers, as 
well as from a perusal of the book itself, we 
depend upon it as reliable. 


——- -me 


We shall mail copies of the June issue 
of the AMERICAN Macurnist to those in- 
terested in machinery in each of the follow- 
ing countries: All countries of Europe, 
South America, Central America and British 
American provinces, Mexico, Australia, 
West India Islands, India, South Africa 
and Egypt; also to a select list of about 
400 parties in New York, Philadelphia and 
Boston who are making a specialty of ex- 
porting merchandise. 
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NEW YORK. 


The Abendroth & Root Manufac’g Co., New 
York, are running their works night and day 
on orders, and are employing 100 men. 


Brooks’ Locomotive Works, at Dunkirk, 
N. Y., were about to close, when they re- 
ceived an order for five locomotives, and a 
probability of more to follow. 


The Niagara Bridge Works, at Buffalo, N. 
Y., have recently completed and are now 
building several small bridges, including two 
for the Grand Trunk. They are also build- 
ing an iron trestle and coal dump for the 
Boston & Albany, at Boston, which is to be 
300 feet long, with a platform at the upper 
end 60 feet wide. 


MASSACHUSETTS. 


Baxter D. Whitney, Winchendon, Mass., 
has just sent three wood-working machines 
to England, and has other orders from that 
country. 


The shovel works of Oliver Ames & Son, 
at North Easton, Mass., are now quite busy, 
and are running twelve hours per day in some 
departments. 


The Lamb Knitting-machine Co. , Chicopee, 
Mass., have contracted to furnish a Boston 
house with three tons of small castings per 
week for the next eighteen months. 


CONNECTICUT. 


Reynolds & Co., New Haven, machine 
screw manufacturers, are employing seventy- 
five hands, running on full time, and have 
plenty of orders. 


Sawtelle & Judd, Hartford, are employing 
fourteen men, and doing a fair business. The 
demand for their Independent Air Pump and 
Condenser is growing, and finds favor wher- 
ever introduced. 


John Adt, New Haven, is about bringing 
out several new automatic straightening wire 
cutting machines, combining some valuable 
improvements. These machines will straight- 
en wire of all sizes to any length, and also an- 
other improved machine for cutting and form- 
ing wire. Mr. Adt reports business good, is 
running full time and employs eighteen hands. 


The Taylor Manufacturing Company, New 
Britain, Conn., are now shipping five tons of 
toy pistols per week to Germany and En- 
gland, and are compelled to build an addition 
to their iron foundry to keep up with the de- 
mand. They net | forty men in this branch 
of manufacturealoné. The Taylor Company 
are also making fine iron castings for several 
Boston manufacturers. 


PENNSYLVANIA. 


The Reading Iron Works employ between 
700 and 800 hands in their rolling mill, tube 
works, nail factory, furnaces, machine shop, 
foundry, and forge. 


During the past two weeks the Baldwin 
Locomotive Works, Philadelphia, have re- 
ceived orders for some fifteen locomotives. 
The company has just disposed of four en- 
gines to the Atchison, Topeka and Santa Fe 
railway. 


At the Black Diamond File Works, Phila- 
delphia, G. & H. Barnett, proprietors, busi- 
ness is said to be unusually active. They 
have been working for some time past with 
a full force of hands, but are unable to keep 
pace with their orders, some being from dis- 
tant points—Mexico, Brazil and European 
countries. 


The old Mechanical Works, at Johnstown, 
have been taken charge of and are now being 
operated by a new company, organized under 
the name of ‘‘ D. G. Gautier & Co., Limited,” 
with a capital of $300,000. The new firm is 
composed of the steel manufacturing firm of 
D. G. Gautier & Co., of New Jersey ; Henry 
Roberts, wire manufacturer, of Newark, N. J., 
and the Cambria Iron Works. We recently 
saw a beautiful engine at the Corliss Steam 
Engine Co.’s Works, just built to supply 
power to this new establishment. 


OHIO. 


Business is good at the Novelty Iron Works, 
Cleveland, fifty-six men working full time on 
machinery pr bridge work. 


The Lima Machine Co., Lima, Ohio, are 
tunning full time, employing 50 men and 
have prospects for a good season’s business. 


The steel mill of the Burgess Iron & Steel 
Co., at Portsmouth, O., which was recently 
burned down, has been replaced with a new 
building and is now actively at work. 


Hennessy’s boiler works, Youngstown, re- 
sumed operations the other day, after being 
shut down two years. The proprietor says 
his prospects are fair for plenty of work for 
some time to come. 


The King Bridge and Manufacturing Co., 
Cleveland, are running on full time, and em- 
ploy 150 men. They have lately contracted 
for 550 feet of bridges in the State of Maine, 
and have taken sixty-two bridges since the 
first of January. 


Bourne & Knowles, Cleveland, manufac- 
turers of hot and cold pressed nuts, washers, 
rivets, etc., started'up on ten hours the other 
day. They had been previously running nine 
hours only. They are now behind their or- 
ders, which are coming in rapidly, and they 
anticipate brisk business for some time. 


We learn from the Cleveland Trade Review 
that a successful trial of the Brush electric 
light was made at the Union Steel Screw 
works on a recent evening. The machine 
used was of 12,000 candle power light, four 
currents, with two burners on the third floor, 
and two on the fourth floor. It was stated 
that the cost of the light produced by this 
machine did not exceed thirty cents per hour, 
while gas light of one-third the same bril- 
liancy would cost about three dollars an 
hour. 

NEW JERSEY. 


The Grant Locomotive Works, at Paterson, 
N. J., is rapidly completing the locomotives 
ordered by the Gilbert Elevated road. 


The Victor Pipe Wrenches are spoken 
very highly of by those who use them ; we 
understand that the manufacturers have al- 
ready received large orders from the principal 
pipe and supply houses throughout the coun- 
try, and are behind their orders. Lathrop & 
Co., 200 Market street, Newark, N. J., are 
the manufacturers. 


WEST VIRGINIA. 


L. Spence’s Ohio Valley Agricultural and 
Steam Engine Works, Martin’s Ferry, are 
running on full time with a full force of 
men. The trade for machines is quite brisk, 
and the prospects for the season very flatter- 
ing. The works are now putting up two 
stationary engines for flouring mills at Ryer- 
son’s station, Greene county, Pa., and have 
some orders for portable threshing engines. 
a 6@e -—-- 


Exports. 


Lathrop & Co., Newark, N. J., have just 
shipped, on order, a lot of their Victor pipe 
wrenches to England and Australia. 


Metcalfe, Paul & Co., of the Verona Tool 
Works, Pittsburgh, are supplying a large 
number of their Verona nut-locks to the Dom 
Pedro Segundo Railroad in Brazil. 


H. Prentiss & Co., New York, have recent- 
ly made shipments of their goods on orders, 
to the Sandwich Islands and Germany. This 
firm have established a good export trade. 


The American Dredging Company have 
built a dredge for the Government of Nica- 
ragua, which is to be shipped in parts for 
erection at Greytown. It isa dipper dredge, 
with bucket of one cubic yard capacity. 
Pitkin Bros. & Co., boiler manufacturers, 
Hartford, are about to ship two boilers to 
Cuba. They have quite a trade in the West 
Indies and South America, as they also manu- 
facture sugar tubs, tanks, pans, and cane 
cars. They employ one hundred men, and 
are doing a good business. 


oie 
Advertising Humbugs. 


[From the British Trade Journal, May, 1878. ] 











The AMERICAN MACHINIST sets a good ex- 
ample to journalism by its refusal to admit to 
its columns upon any terms whatever that 
class of advertisements intended to mislead 
by extraordinary pretensions, and induce the 
unsuspecting to part with their money and 
time without receiving a fair equivalent. 

It says the astonishing offers of ‘‘ $10 a 
day to agents;” ‘‘ $66.47} a week, sure;’ 
‘$100 a month and all expenses paid—per- 
manent employment;” ‘‘ gold watches for $3 
with a sample watch free to agents;” ‘‘ mag- 
nificent caskets of jewelry for $1, sent free 
by mail on receipt of price;” ‘‘a $12 watch 
for $3;” ‘‘ money easily made, only $1 capi- 
tal required to start you;” ‘‘a fortune for all 
—enclose stamp for particulars,” and many 
others of this sort are given publicity for the 
purpose of duping the readers of papers in 
which they appear and fattening upon their 
credulity. The preparation of these adver- 
tisements must be an art, and a very cunning 
one too, for the greater the deception the 
greater the profit. A foreigner just arriving 
in our country might be led to believe, by 
looking over the columns of papers that sell 
space to advertise these wonderful schemes 
for making money, that any one with energy 
and ambition could easily acquire a fortune 
with but little labor. Every newspaper pub- 


acter and objects of such advertisements not 
to be deceived by them ; but thousands of 
gullible youths, and many men of mature 
age, are taken in because they find them in 
papers in which they have become accus- 
tomed to place confidence. 

——__+e—___—_ 
The AMERICAN MAcuiInIst, monthly, shows 
more vitality than any other new enterprise 
of its character, in the country.—St. Louis 
Review. 

oneness 
The AMERICAN Macurnist is the title of a 
new scientific monthly, which gives evi- 
dence of being edited by thoroughly practi- 
cal men. Its typographical appearance is 
also unexceptional.— American Art Journal. 

—_-<>>e_—_—__—_- 
The increased railway earnings this year, 
says the North Ameriean, seem to indicate a 
grand revival of business, or at least that the 
stagnation is giving way. The produce of 
the interior seeking transit is in much larger 
quantities, and the rates are more’ remunera- 
tive. It is probable that had not Congress 
undertaken to reconstruct the currency and 


tariff there would have been a general revival 
of trade all over the country. 








Questions and Answers, 


Under this head we propose to answer ques- 
tions sent us pertaining to our specialty 
correctly and according to common sense 
methods. 








(1.) L. B., Zanesville, Ohio, asks : 1. Why 
does a barrel of flour weigh 196 lbs? Why not make a 
standard barrel of flour 200 Ibs. or some even weight? 
A. It arose from an old English weight the table of 
which is as follows: 14 ibs. make one Stone; 2 Stone 
(28 Ibs.) one Quarter; 7 Quarters or 14 Stone one Bar- 
rel of Flour. This 196 Ibs. barrel of flour has been the 
standard so long, that like other weights and measures 
in long use, it is very hard to change. 2. Would it be 
more practicable to make a steam boiler all out of 
solid iron by welding all joints instead of riveting? 
How much more pressure could you carry in propor- 
tion to boilers riveted? A. It is not practicable to 
weld the joints of a boiler so as to make it reliable to 
carry steam. Welding at best is an imperfect way of 
uniting two pieces of metal, and the thinner the two 
pieces the less dependence is to be placed upon the 
weld. Welding has been tried with the compound 
blow-pipe, and about fifteen years ago excited consid- 
erable discussion in English scientific papers, but it 
proved a complete failure. 


(2.) J. L., Zanesville, Ohio, writes: Please 
answer through your valuable paper the difference in 
strength of a boiler in solid iron, or the ream or lap 
where boiler sheets are riveted together, 2 inch lap, 54 
inch rivets, 214 inches apart. Which is strongest, and 
why, and how much difference in strength? A. The 
solid part of the boiler is the strongest, because a por- 
tion of the plate has to be cut away to admit the rivets. 
The effective area of the plate is reduced by a sum 
equal to the area of the rivet-holes; besides, the plate 
between the holes is in some degree injured by punch- 
ing. The joints give way by the shearing of the rivet, 
crushing of the plate, or tearing out jof the rivet. 
Nearly every boiler-maker has a different way of esti- 
mating the difference in strength. In ordinary prac- 
tice, the difference in the example given above, is 
about 60 per cent. if a flat punch is used. If drilled or 
punched with the spiral punch it may be reduced to 50 
percent. Very little is gained by the friction of the 
rivet. 


(3.) J. C. G., Marlboro, Mass., says: I see by 
your last number that you are to begin yournext num- 
ber by questions and answers to correspondents, The 
plan is a good one, and I like it much Shall com- 
mence by sending you one. I say that it does not 
make any difference how large a suction-pipe is to 
apump. Tinsmith says it does make this difference: 
If the pipe is larger than the pump calls for, the pump 
will work harder. Ido not see why a common house 
pump willnot work as easy on a twelve inch pipea- on 
one two inches or one inch, the pump to be same 
height from the water. A. The labor of pumping is 
in exhausting the air from the section pipe. The 
pump is a lever, and, as you will see, its operation is 
governed by the law of the simple lever. If the suc- 
tion pipe is toc large or too small for the pump (lever) 
it will of course work harder. Pump manufacturers 
generally make the suction pipe half the diameter.of 
the bore of the pump. 


(4.) W.8S. H., Croton Falls, N. Y., writes : 
I saw in your last issue an invitation for questions to 
be asked, and I have one. I am making a micrometer 
caliper, and wish to cut a screw for it that will move 
just one millimetre at each turn; the lathe Ll have to 
cut the screw on is an engine lathe geared to cut from 
4 to 80 to the inch, and the lead screw is ten to the 
inch. The lathe is one of N. H. Baldwin’s No..8 Screw 
Cutting Lathes. A. A millimetre is equal to .039370 +- 
of aninch. If your leading screw is perfect 10 pitch, 
use a gear with 50 teeth on the spindle, and one with 
127 teeth on the leading screw. This cuts a screw that 
will move .0393700 + of aninch in length at, which 
you will see is correct to six decimal places, The 
fraction left is immeasurable. See ‘“‘ Gearing a Lathe 





lisher has sufficient knowledge of the char- 





for Screw Cutting ” on page 3. 





A correspondent inquires as follows: ‘‘I 
have seen extensively advertised in mechani- 
cal journals a work entitled ‘Allen’s Artif- 
icers’ Assistant,’ which purports to be a very 
valuable work and cheap in price. I notice 
it endorsed by a number of journals. Will 
you please inform a subscriber whether this 
work is all it is represented to be?” The 
work in question is a good one, and was fully 
endorsed by us in our issue of February last, 
which see. 

———__+4pe—_—. 


To REVERSE AN ENnGinE.—Make a legible 
mark on the eccentric near the shaft, make a 
similar mark on the shaft at the same place. 
Now place one point of the callipers on the 
mark made on the shaft, and with the other 
point ascertain the centre of the shaft on the 
opposite side, making another mark there 
also. Next unscrew the eccentric and move 
it in the direction in which you wish the en- 
gine to run, until the mark on the eccentric 
comes into line with the second mark on the 
shaft, then screw the eccentric fast and the 
engine will run the reverse way. 


———_ +> eo —____- 


The Growth and Present Position of the 
Science of Machines. 





BY PROFESSOR A. B. W. KENNEDY, C. E. 





Concluded, 
And now, lastly, as to the progress of ma- 


chine design, so far as it has been reduced to 
a science, and connected with the molecular 


resistance of materials, it was Redtenbacher 
who first fairly separated this study from 
mechanics, and systematized and extended it. 
Indeed it may be said that it was he who cre- 
ated machine design as a separate branch of 
science. His ‘‘ Resultati fiir den Maschineu- 
bau” was published in 1848, and although 
much progress in details has been made since 
then, and his method of treatment may in 
many cases be greatly simplified, and must 
in some cases be entirely altered, this work 
and his public lectures (‘‘Die Maschineu- 
bau”) remain classics. The direction of 
progress since his time has been in the more 
and more complete reduction to a scientific 
basis, of the numerous determinations form- 
erly made upon grounds of “experience” 
alone, that is empirically; and no year 
passes without some such gains to science at 
the expense of empiricism. 

Duriug the last thirty years a host of exper- 
imenters have been at work investigating the 
strength of iron and steel. As time has gone 
on the experiments have been made more and 
more complete and accurate, and in some 
particular branches of the subject the experi- 
ments may be said to be complete, so far as 
concerns the constructive materials now most 
used. We have, for instance, thanks in 
great measure to Mr. Kirkcaldy, little left to 
learn as to the ultimate tenacity of many 
qualities of iron and steel, and as to their be- 
havior when near the breaking point. But, 
unfortunately, many new fields for experi- 
ment are opening up. Engineers are not 
in the habit—intentionally, at least—of strain- 
ing the members of their structures or ma- 
chines to near the breaking point; and as the 
behavior of many materials, when exposed 
only to small stresses, differs greatly from 
their behavior under larger ones;“it is now 
recognized that our knowledge of the strength 
of a material is incomplete unless we know 
to what extent it is affected by such small 
loads as it usually receives in practice. New 
experiments, so far as they are io have scien_ 
tific value, must now take this direction, and 
new apparatus is required for them, much 
more delicate in its operation than the former 
machines. 

Modern experiments on the strength of 
materials have given us two conclusions, 
which have a specially important influence 
on machine design, and which I must not 
pass over without mention. The first of 
these is that the fracture of a material does 
not depend solely on the magnitude of the 
load resting on it, but also on the number of 
times which that load is applied. A bar of 
iron will be ulimately broken by many repe- 
titions of a load of only about sixty per cent. 
the load which will cause immediate fracture; 































































































10 


oP UR RoR Ba ici ea RF 8 eR ART AE RET ht Sala eps 


AMERICAN MACHINIST. 





[May, 1878. 








and, as in most machines as well as struc- 
tures the loads which do occur are repeated 
over and over again, it follows that the 
ultimate resistance of the parts of the ma- 
chine to fracture is not much more than 
half what is indicated by the ordinary testing 
machine. The fact was established experi- 
mentally long ago by Fairbairn and others, 
and more lately very completely by the ex- 
periments of Wohler on the ‘‘ Fatigue of 
Metals,” which extended over some twelve 
years, and were conducted with specially 
constructed machines. In many cases one 
single piece of material was subjected to 
many million (in one case once 130 million) 
repetitions of load. The second conclusion, 
also established by Wohler, is of even greater 
importance. It is, that the resistance of ma- 
terial is not, ceteris paribus, dependent on the 
maximum load to which it is exposed, but to 
the difference between the maximum and 
minimum loads, that is, to the range of stress. 
This discovery has now been fully substan- 
tiated in principle, and there can be no doubt 
that the design of machinery as well as struc- 
tures, so far as it depends on the strength of 
the material used, should be based on this 
law, carried out by help of formule derived 
from it. Such formule have already been 
investigated, and some of them (notably that 
of Launhardt and Weyrauch’s addition to it) 
appear to represent very well the physical 
conditions of the case, so far as they have yet 
beeridetermined. The Bavarian Government 
have already gone so far as to adopt what 
they should call ‘‘Board of Trade Regula- 
tions,” upon formule of this kind. The ex- 
periments already made have not been, how- 
ever, numerous enough to determine the con- 
stants required for these formule, and very 
much still remains to be done in this direc- 
tion. 

Iam no prophet, and will only say one word 
as to the future of machinescience. Judging 
from the direction taken by it hitherto, we 
may infer that as more and more work is done 
in it we shall be able to get more and more 
distinctly at the ideal of every machine we 
design, and to see more clearly the highest 
form of the object at which we are aiming. 
At the same time we shall understand more 
and more completely the physical and other 
conditions which prevent the actual attain- 
ment of our object in this form. The more 
accurately we know these conditions the 
more closely shall we be able to bring our 
machines to the best form attainable under 
them. More than this: as we get to know 
these conditions more and more accurately, 
we shall see to what extent they are essential, 
and how far we can remove them. In the 
one case we can admit them as modifying 
our ideal machine, in the other case we get 
over them with our practical machine. In 
both processes our practical work and our 
ideal are brought closer together. Already 


with some special machines, the real and the 
ideal have almost met. I look forward to 
the time—although we shall not see it—when 
the same condition shall have been reached 
in the complex machines of every-day life, 
and when the growth of machine science 
shall have made it possible to produce a 
steam-engine as perfect in its whole working 
as, say, the motions of Sir William Thomson’s 
tide-calculating machine. ‘‘ After this, the 


deluge.” 
____-— # poe —— 


Machinists’ and Engineers’ Supplies. 


There is a very dull market for nearly everything in 
the machinists’ supply line the past month, showing 
but littie activity. Prices are slow to change, partly 
because there is not enough business to warrant an 
advance, and partly owing to a conviction that redu- 
cing prices would not stimulate the demand, 

oopes & Towusend, of Philadelphia, have issued a 
neat illustrated catalogue of bolts, nuts, washers, riv- 
ets and like goods, for bridge builders, railroads, &c 
They state that they have improved their manufactures 
in many respects, and advanced their facilities for 
rapid production. 

K: Seibert, Boston, has issued a reduced price list of 
his Eureka Lubricating Oil Caps, for al] kinds of en- 
gine cylinders. The half pint cut is reduced from $25 
to $23; the pint cut from $45 to $35; the et cup 
from $55 to $40, and the half gallon from $70 to $50, 
Pump cups remain at $12 each. The cost of nicke 
plating is from $2 to $5 extra. 

The Advance Oil Works, of Brooklyn, have estab- 
lished an office and salesroom at 16 Courtlandt Street. 
Their Cylinder Oil is becoming quite popular. 

The export trade in machinists’ small tools is every 
month becoming more important, especially to Europe 
and Australia. 


Frasse & Co., 62 Chatham roy ng Seng improved 
their Adjustable Round Die Holder, by reducing the 
size of the handle, and blueing the centre. This makes 
it lighter, better proportioned, and handier to use. 
They are now placing their sets of screw cutting tools 
in velvet-lined morocco boxes, Their new adjustable 
tap wrench is having a large sale. 
ER Ge 


Iron Review. 


No marked improvement is noticeable in the market, 
and only a moderately active business done. It has 
been rumored that parcels of standard brands had re- 
cently been offered below $18 for No. 1, X ; but if sales 
were made, which we fail to learn of, they were under 
exceptional circumstances, There is no change to 
note in standard brande, and we quote No. 1, Foundry, 
$18 to $18.50; No. 2, $17 to $17.50, and Gray Forge, $16 
to $16.50. Scotch Pig is selling rather more freely, but 
only in small parcels. Eglinton, $22.50 to $23; Glen- 
garnock, $23 50 to $24. and Coltness, $25 to $25.50. 

MANUFACTURED IRon.—The trade is very oo but 
the base price of 2c. a pound for good refined bar is in- 
sisted upon. Business seems to be dull at the mills, 
and on large orders concessions can he obtaiued. 

Raixs.—There has been no business done worthy of 
note, and =" remain unchanged at $43 to $44 at 
mills. In Iron Rails there has been but few sales, 
prices remaining at $33 to $34 at mill. 

Wroveat Sorap.—But little inquiry, and the quo- 


tations are $20 to $21, from yard. One lot of 300 tons’ 


sold at $20. 

Stre..—There is a fair inquiry, but not much doing 
except in small orders for sorting up. Prices remain 
unchanged. 

TANK, PEATE AND SHEET IRON.—A fair business 
doing, and some considerable ag ge! that warrants a 
belief that more activity may expected. Store 
prices remain unchanged, but firm. Tank Iron @ 
2% to 3; C, No.1 Iron @ 3; C. H. No. 1 Shell @ 3%; 
Best Flange @ 4% to 5; Soft Patch Iron @ 6% ; Boiler 
Rivets @ 4 to 4% $ Sheet Iron, No. 10 to 18 @ 3; Boiler 
Tubes list price less 20% discount. 





This Work is Reliable, and is hes ed 
Recommended by the Leading Scientific, Me- 
chanical and other papers, as will be seen 
by the Testimonials below. 


ALLEN’S 


ARTIFIGER’S ASSISTANT 


x6 INCHES. BOUND IN FINE ENGLISH CLOTH, 

HANDSOME GILT BACK AND SIDE. CONTAINS MORE 
THAN 100 PAGES, HUNDREDS OF ILLUSTRATIONS 
AND DIAGRAMS, THOUSANDS OF VALUABLE 
‘ORM , RECIPES, PROCESSES, TRADE 
, ETC., EMBRACING 
RELIABLE COLLECTION 
EVER PUBLISHED, VERY MANY OF 
WHICH HAVE BEEN OBTAINED 
WITH DIFFICULTY AND AT 
A GREAT EXPENSE. 


By HENRY B. ALLEN, 


Author of “ Engineers’ Catechism,” ‘Perfect Self-Instructor “in Tele- 
graphy,” “Piano-Forte Tuners’ Guide,’’ and other Scientitic Works. 

‘* This is undoubtedly the cheapest work of the kind ever published. 
*Tt contains 700 pages of closely-arranged matter. The author and 
‘* compiler has covered very extensive ground, and the recipes and in- 
** structions are carried down to the latest date.”’—Scientisic American. 

“It is a plain, practical work for every-day use in the ams and 
*¢ will be found valuable alike to apprentices and skilled workmen, 
“It avoids algebraic formulas and mathematical problems, while giv- 
“ing in available form such information as machinists, engineers, and 
sé other artisans should acquire. The price is low enough to bring 
‘*it within the reach of everybody.” —American Machinist. 

“ Tt is one of the most valuable books for the money we have seen. 
**In the household, factory, mill, or shop, it will be of the greatest 
“service. Its vast amount of usefnl matter is made available bya 
ne lete and ive index, by which anything in the book 
“can be easily found. It is book which, once possessed, would not 
** be willingly parted with.”’—Leffel’s Illustrated Mechanical News. 

“This work is very reliable, and is strongly recommended by this 
“« paper.”’—Scientific News. 

“ The possessor of a library will find herein many matters of infor- 
“ mation for which he will search in vain elsewhere.” —Manufacturer 
and Builder. 


* This is no catch 
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penny p It is 8 book that every reader 
‘should possess. It is beautifully printed and bound; contains over 
“$700 pages largely illustrated. For $2.50 you can get this valuable 
sé week, and will thank us for putting youon the t of it,”’—Louis- 
ville Courier-Journal (in answers to correspondents.) 
“Tt is a very valuable work ; every family should have a copy ; the 
‘* money paid for it will not be wasted.””—TZhe Household. 


“ This is the cheapest book for the price ever published. We recom- 
“ mend it evenly to the notice of all book agents.on the lookout for 
** good and salable works,”’—A gents’ Herald. 

Among the multitude of subjects of which it treats, will be found 
the following: Telegraphy, of which it is a perfect self-instructor, 
teaching the construction, ipulation and t of Instru- 
nents, Batteries, Wires, &c., Reading by sound, The Learner’s In- 
strument, How to learn telegraphy at home in a short time. One 
Hlundred and Fifty valuable Mechanical Movements, Illustrated and 
Explained. Information concerning Patents; how to obtain them. 
Tuning the Pianoforte, Organ, Melodeon, a complete self-instructor, 
Watchmaking, the whole process of manufacture in detail, Watch- 
makers’ Train Tables, Directions for the construction and management 
of Engines, Boilers, Gauges, Valves, &c. Duties of Engineers, Ce- 
ments for Steam work, Compositicn Boiler Coverings Steam packing, 
Scale apes why Polish for bright work; Useful hints for Millers 
and Millwrights ; Saw Mills and Shingle Machines, Rules for speed 
of Wheela!, Pulleys, Drums, Circular Saws, &c.; Saw filing, full 
directions; Mending Broken Saws, Shafting, Belting; Gear Cutting, 
Bevel Gears, Friction Paper Pulleys, Screw work, Planing, Boring, 
Railway and Car- 
Be Reamers, Cold 

rl 





Turning, Finishing, &c.; Making and Temperin 
riage Springs, Saws, Axles, Stecl Ploughs, Files, 
Chisels, Marble and Stone Cutters’ Tools, Stone Drills, Dies, Mill 
Picks. Edge Tools, Scissors, Razors, Scvthes, Gun Lock Springs, 
WatchS rings; Emery Wheels, different hinds; Tempering ray ered 
kinds; Metallic Tempering Bath ; Case Hardening, 6 ways; to Restore 
Burnt Steel, 4 ways; Annealing Steel, &c. To toughen and improve 
. Steel and Iron; to Reduce Oxides; Alloys for Gold, Silver, 
rass, Bronze, German Silver, &c., 350 kinds ; Solders, 75 kinds ; 100 
Comeeeniee lor Locomotives, Crgan Pipes, Pumps, Telescopes Plated 
Goods, Gongs, Cymbals, Meta!s, &c., &c.; 26 receipts for Tinning, 
Blueing, Galvanizing, pee ned Brassing, Zincing, and Enameling 
on metals; 77 receipts for Bronzes, Dipping Acide, Lacquers, Paints, 
a) , &c., for metal work, Bronze Powder, 9 kinds. 24 receipts for 
Coloring, Gliding and Plating; 375 very valuable receipts for Watch, 
Chronometer, Clock and Jewelry work. Over 1.00 reliable processes 
for Iron, Steel, Saw, Tube, Chain, Anvil, Sewing Machine, Gas fixture, 
and Fire-arm Manufacturers, Master Mechan cs, Machinists, Engi- 
neers, Blacksmiths, Horseshoers, C: ers, Iron, Brass, Type 
and Bell Founders, Pattern Makers, Refiners, Gunsmiths, Cuilers, 
Millwrights, Coppersmiths, Gas and Steam Fitters, Plumbers, Marble 
workers, Opticians, Die sinkers, Stencil cutters, &c, Glass, Glass 
Staining, Etching, and China Decoration, 50 receipts. “To Gild Glass 
8i wens 3 Stains for Wood, Polishes, Wood filling, Oil Finishes, 
100 kinds. 06 receipts for House, Sign, Ship, Carriage and Ornamental 
Wainters, Grainers, Cabinent and Musical Instrument Makers, Gilders, 
Carvers, Pelishers, Picture Fram Dealers, Varnishers, Stucco Workers, 
&c.; 40 receipts for Cement and Glue. 60 receipts for Tanners, Boot, 
Shoe and Harness Makers. 150 receipts tor Dyers, Bleachers, Hatters, 
Clothiers, &c. For Dentists, 25 receipts S oulders’, Pattern and 
Model Makers’ Tables, Weights of Iron, Steel, Brass, Copper, Lead, 
Russia Iron, Lead Pipe, Strength of Cast Tron Columns, &c., at sight. 
Estimates of Supplies for Lumber Cam Estimates for Masons, Plas- 
terersand Contractors. Diagrams for Machinists. Fullinstructions for 
making Artificial Flowers, Fruit, &c., for taxing Ferrotype, Tintype 
and other positive pictures; for Making, Bottling and preserving all 
kinds of Ales, Wines, Delvtte, &c., 150 receipts, For manufacturing 
Confectionery of al] kinds, 120 receipts. The whole Art of Brewing ; 
Cage Birds and their Diseases, Taxidermy 3 Rules for the Games of Bill- 
fards, Pool, &c,. Book-keeping, by both double and single entry, con- 
densed and prehensive; valuable inf ion for Farmers, in regard 
to Horses, Cattle, Poultry, Composts, &c, More than 1100 eng for 
Cooking, Baking, Preserving, ickling, &c, There is so much that is 
valuable in this work that we can give only a faint idea of its contents. 
Acrnts Wantep. Liszrat Commission. Sent sy Mart, Post. 
AGE PAID, FoR $2.50. (When change is not handy, send postage 
came for the odd 50c.) Address all communications to The EMPIRE 
STATE PUBLISHING CO., No, 89 BEEKMAN STREET, NEW 
YORK. P. 0. BOX 3756, rs 
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Antoxide is the name of a new liquid compound, 
made by the National Antoxide Co., 87 Liberty Street, | 
New York. It effectually prevents rust on iron or | 
steel, without injuring the metal. It is being used | 
with great success on machinery. 
The Pratt & Whitney Co. have issued a fine illus- 
trated catalogue, 90 pages, quarto, of their machinery. 
It shows some new and improved tools, | 


VANDERBURGH, WELLS & CO. 
Printers’ and Engravers’ Warehouse, 


Corner Fulton and Dutch Sts., 
NEW YORK. 


TWEER. 


The best ar- 
ticle for reg- 


BURBRIDGE’S 
<SrR..... 


Yulating forge 
fires ever in- 
vented. 


Manufactured 
ie and sold by 
WHITE & BURBRIDGE, 


MIDDLETOWN, CONN. 
Also sold by H. Prentiss & Co., 14 Dey St., New York. 


BomERS'MEEDON BOILERs,, 
MATERIAL [WORKMANSHIP guy'* 


ON BONER WORKS 





MPEFON - 
(= PA 
MIVERTICAL. HORIZONTAL. 
MI STATIONARY OR PORTABL 


Ml SEND FOR ESTIMATES ° 
Mil BEFORE ORDERING EL SEWHEE: 


WONDERFUL PUNCHING. 


A perfect revolution in punching is made 
by the use of 


D. L. KENNEDY’S 


Spiral Shearing Punch. 


HALF the present required power is SAVED, 
and the Drill and revolving cutter for boilers” 
and flue plates are almost entirely superseded. 
As this Punch does not mutilate or impair 
the strength of the iron, no Boiler, Bridge, or 
any iron work where SAFETY is important 
should be done with any other. 

It can be used in any punching machine, 
and licenses for that purpose can be purchased 
very reasonably by addressing the patentee, 


D. L. KENNEDY, 
No. 3 Vesey Street, New York. 





ENTS. 

S. H. WALES & SON, 10 Spruce Street, 
New York, procure Patents in the United 
States and foreign countries. Charges mode- 
rate. Caveats, Designs, Trade Marks and 
Labels secured. 23 years’ experience. Ad- 
vice given without charge. Inventors invited 
to write. Business confidential. 

Scientific News issued twice a month ; illus- 
trated. Only one dollar a year. 


ALMOND 
DRILL 


CHUCK 


Made of Steel 
throughout, equal 

W to doing any work 
required of it— 
y Runs - perfectly 





P. BLAISDELL & CO. 


Manufacturers of the 


BLAISDELL PATENT 


DRILL PRESS 


WITH 


QUICK RETURN MOTION, 





A OTHER FIRST-CLASS 


|MACHINISTS’ TOOLS, 


62 Jackson Street, 
WORCESTER, Mass. 





true. Cost but $5. 


i) T.R. ALMOND 


04 Pearl tt, 


BROOKLYN. 





(Cut shows Chuck 
full size. 


e LIPSEY ADJUSTABLE STEEL WRENCH. 99 


K = 


: AND BES 


STRONGEST T 
MANF’D AT 9] WASHINGTON ST. N% 
By Roper Caloric Engine Manf’g Co. 





STONE & HAZELTON, - - 


COMBINATION TURNING AND SCREW TOOL. 


MANUFACTURED BY 


55 Sudbury Street, Boston. 


Also, Spring Chuck Lathes, Chaplin’s Patent Power Planer, Improved 
Caliper Square, and other Improved Specialties for Machinists. 





Manufacturer of the 


TWIST DRILL GRINDING 


Either Crooked or 


( Requires no skilled workman to 
run this machine. 


straight drills ground quickly and 


accurately. 


iSSend fo 





WA | ioe: eles 
WORCESTER, Mass. 


Prices and Testimonials. 


EDDY, 


Best and Cheapest 


MACHINE in the World. 
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BOOKHOUT BROS. 


Designers, Photographers, 


ENGRAVERS ON WOOD, 


55 Liberty Street, 
NEW YORK. 


Machinery, Hardware Catalogues, Factories, and every variety 
of Engraving executed in a workmaniike manner. 


Cor. Nassau Street, 


The only engraving establishment in the country having a complete photograph gal- 
lery attached. 





THE BROWN CALORIC ENGINE, 


Superior to any Hot Air Motor in Market. 


Is the most perfect substitute for any other power. Its special merits 
are: Noiseless motion, simple construction and durability. The con- 
sumption of fuel is about 24¢ pounds per horse-power and per working 
hour. Accidents of explosive na'ure are impossible. No water tax. 
No extra insurance. Replenish'ng the fire does no! cause any 
stoppage, «r slacking of the power. These machines can be seen in 
sizes of 334, 7 and 14 horse power, ; 


t the 
BROWN CALORIC ENGINE CO, 57, 59 & 61 Lewis St., N.Y. 


Larger sizes per contract. Apply for illustrated price list. 


Aug. P. Brown’s Safety Steam Engine Governor. 
Apply for circular. 57, 59 and 61 Lewis Street, New York 


Send for Catalogue of New Improvements in Lathe and Drill 


(jUCKS 


AND CENTERING MACHINES, 
A. F. CUSHMAN, - Hartford, Conn. 














Ww. C. ALLISON & CO. 


Main Office and Works, 


Branch Office, 
32d & Wainut Sts., Phila., Pa. 


78 John Street, New York, 


MANUFACTURERS OF 


Lay Welded Wrought Iron Boles Tubes, 


STEAM, GAS AND WATER PIPES, 


WELL TUBING AND CASING, 


| ALL KINDS OF CAST, WROUGHT, MALLEABLE IRON AND BRASS FITTINGS. 


ALSO, 


BOLTS, NUTS AND WASHERS, 


WROUGHT AND CAST IRON WORK, FOR CARS, BUILDINGS, 
AND BRIDGES. 





we 


S let 





GREAT LABOR-SAVING TOOL. 
Chase’s Pipe-Cutting & Threading Machine. 


This important Machine will be found indispensable by Steam, 
Gas Fitters 21d Machinists, for all kinds of pipe-fitting, in 
cutting off and threading Steam and Gas Pipes, Boiler Tubes and 
Round Iron, making Nipples, threading Bolts and Nyts from to 
2 inches, readily and cheaply. No Pipe Splitting. No 
Bevel Inside or Out An APPRENTICE Boy, with one of these 
Machines, can do more work than TWo MEN with the old system. A full 
set of collars for making Nipples goes with Machine. Address 


The Chase Manufacturing Co., 
tend for Circular. 120 Front St., New York, 





The Noraross Steam Damper Regulater, 


THE ONLY RELIABLE PRESSURE GOVERNOR IN THE WORLD. 


(PATENTED MAY 1 1877.) 





Patented in United States, Canada, Great Britain, Prussia, Russia, Belgium, France, Austria. 


GREAT SAVING IN FUEL! NEEDS NO OIL OR ATTENTION! 
No Diaphragms to Wear Out or Burst! A Great Preventive of Boiler Explosions! 


THE CHEAPEST STEAM DAMPER REGULATOR EVER INTRODUCED! 


SEND FOR CIRCULAR TO 


LAFLIN MANUFACTURING COMPANY, 
SOLE OWNERS AND MANUFACTURERS 
WHESTFINLD, - MASS. U. S. A. 

Our Agents are: Grorcs K. Paut & Co., 48 & 50 Union Street, Boston, Mass, 
Braman, Dow & Co., 12 Pearl Street, Worcester, Mass. 
R. W. Wiring, 108 Liberty St., New York City. 
L. E. WENtTWoRTH, 43 S. 4th St., Philadelphia, Pa. 
C. W. Bentxey, Front St., Baltimore, Md. Geo. E. Exry, 208 State St., Rochester, N. Y. 








R. W. HAMILTON'S 


~ Tpdopondent Air Pum & Goadease 


(PATENT PENDING ) 


SAWTELLE & JUDD, 


BUILDERS, 
HARTFORD, CONN. 


A—Exhaust Pipe. | C~-Disthausp Pipe. 
B—Injection Pipe | D—Ste m Pipe. 













i 
ii 


Teel 
Oy 





This Condenser has been designed especially to meet a want long felt for something 
capable of being readily applied to non-condensing engines, to economize fuel or add to the 
power. In applying this Condenser to engines now located, it is only necessary to choose 
the most convenient place for water connections and lead the exhaust to it. By its applica- 
tion, we guarantee an increase, in most cases, of 30 per cent. in power, or where that is not 
desired, 20 to 25 per cent. in fuel saved. A great reduction in boiler pressure may be 
obtained where increase in power is not required, and this is very desirable in some cases, 

For further particulars, and reference to those having this Condenser in use, apply to 





SAWTELLE & JUDD, Hartford, Conn 
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LYMAN WHEELER, 


MANUFACTURER OF 


PORTABLE AND STATIONARY STEAM ENGINES, 


16 SUMMER STREET, 
WESBTEISaLD, MASS. 


~ 





ESTABLISHED 1/821. 


MIORRIS, TASKER & CO. 


LIMITED. 


DELAWARE IRON COO. 
NEW CASTLE, Del. 


Office, 230 South Third St., Philad. Office and Warehouse, No. 36 Oliver St., 
Office and Warehouse, 15 Gold St., N.Y.| Boston. 


MANUFACTURERS OF 


WROUCHT IRON WELDED TUBES, 


PLAIN, GALVANIZED AND COATED, FOR GAS, STEAM AND WATER. 


Lap Welded Charcoal Iron 


BOILER TUBES. 


Oil Well Tubing and’ Casing, 

Gas and Steam Fittings, Cast Iron Gas and Water Pipe, 

Brass Valves and Cocks, Street Lamp Posts and Lanterns, 
Improved Coal Gas Apparatus. 


THE HOLLOW SPINDLE LATHE.” 











Gas and Steam Fitters’ Tools, 
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HILL, CLARKE & CoO., 131 Milk St., Boston 
Dealers in Steam, Iron and Wood-Working Machinery. 








EX Sores made to Onder 


Every variety of Gun, Sewing Machine, and small 


RICHARD DUDGEON, ! ¥ 1% 


wm Machine Screws, Collars, Caps, Studs, &c., &c. 
24 Col bia Street. Also, Light Hardware, and pecialties in Metal, Sheet 
Brass Work Machine Attach- 


Trimmings, hyn | 
ments, Punches, Dies, Stamps and Special Tools. 


R. WOODMAN, 
11 Chardon Street, Boston, Mass. 


E.R. BROWN, 


Patent Attorney, 


102 NASSAU STREET, 
i. New York. 


NEW YORK, 


Maker and Patentee of 


IMPROVED HYDRAULIC JACKS, 
r= Punches, and 

Roller Tube 

Expanders, 


AND 
DIRECT ACTING 


a hteam Zammers, 


Communications 
by letter will receive 
prompt attention. 


_ Jacks for Pressing on Car Wheels or 
Crank Pins made to order. 





YF a 





Room 


Applications for Patents, Designs and Re-issues, 
prepared and prosecuted. Trade-Marks, Labels and 
Prints, registered. Copyrights secured. Assignments 

repared and recorded. Caveats filed. Preliminary 

xaminations and Searches made. 


LETTERS promptly answered. 
VEES MODERATE 












A. B. WARNER & SON, 
IRON MERCHANTS, 


28 & 29 West St, and 62 Washington St., 
NEW YORK. 


BOILER PLATE, 


BOILER TUBES, ANGLE, TEE AND GIRDER IRON, BOILER AND 
TANK RIVETS. 
Sole Agents for the celebrated ““EUREKA,” “PENNOCKS,” 
“WAWASSET,” “LUKENS,” brands of Iron. 


All descriptions of Plate, Sheet Gasometer, Girder Iron, &c., furnished to order. 
have a large stock of Plates, Sheets, Rivets and Boiler Tubes, &c., constantly on hand. 








We 


Prices Given on Application. 





TUBE. 





The principle of the Bourdon Spring for a Steam Gauge is acknowledged by the most 
eminent Engineers and Mechanics to be the best known principle upon which to construct 
a Steam Gauge, as it combines SIMPLICITY, DURABILITY and ACCURACY. 
Heretofore this Spring has been made of a BRazED TuBE, which is liable to split, destroy- 
ing the eccuracy of the Gauge and rendering it comparatively worthless. Feeling the 
necessity of an improvement in this direction we have, at GREAT COST, produced the 


Only Solid Drawn Seamless Tube 
USED ON A STEAM GAUGE IN AMERICA, 


which vagecioay | overcomes the objections heretofore experienced with all Gauges manufac- 
tured on the Bourdon principle, thus enabling us to furnish a Perfect Steam Gauge, 
We are fully protected by Letters Patent, and every Gauge made from the Patent 
Solid Drawn Tubing will have our ‘‘ Trade Mark ” (as shown above) stamped on the dial, 
WITHOUT WHICH NONE ARE GENUINE. 





CAUTION. -—As we are no way connected or interested with any other Steam Gauge Manufacturer, 
arties ordering _—— should be particular and address: THE ASHCROFT MANUFACTURING Co., 51, 53 and 55 
udbury Street, Boston, Mass. 


FREELAND TOOL WORKS. 


THOMAS & CO. 


558 & 560 West Thirty-fourth Street, 





NEW YORK CITY. 


MANUFACTURERS OF 


Machinists’ Tools, 
Mining, Hydraulic and 
Experimental Machinery, 
Patent Office Models, 
Surface Plates, 
Standard Guide Screws 
and Special Tools, 


ALSO MANUFACTURERS OF 


Thomas’ Patent Planer Vise. 
THE BEST IN THE WORLD. SEND FOR CIRCULAR. 


Adjustable Pipe Wrench, 














a 


J. 


LATHROP & CO., Newark, N. 


Are STRONGER, work EASIER, hold FIRMER, are LIGHTER, more DURABLE and 
CHEAPER than any other Pipe Wrench made. 
No. 1 Wrench, weighing 6 Ibs., takes ‘ipe from 1-8 to 1 1-4 inch. 
‘ ry) 5 be s 6e 


‘ 1 inch to 4 inches. 
He, 3 SEND FOR PRICE List. 7 * 4 inches 
GENERAL AGENTS. 


NASON MF’C CO., New York. HUNTINGTON, HOPKINS & CO., Sacra- 
FRANK C, GREEN, “¢ mento, San Francisco, Cal. 








MORRIS, TASKER & CO., Boston, Mass. hee IRON WORKS, Philadelphia. 


JOHN TAYLOR§J& BRO., Montreal, Canada. 
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Address P. 0. Box 2187. P T E R S O N C O ‘Office 24 Broadway, N. Y. 
& | * 


Established 


IMPORTERS AND 


1790. 


DEALERS IN IRON AND STEEL OF EVERY DESCRIPTION, 












































Warehouse, 24 and 26 Broadway, and 77 and 79D New Street, 
New York City, May 20, 1878. 
TERMS, NET CASH IN 30 DAYS. PRICES SUBJECT TO MARKET CHANCES WITHOUT NOTICE. 
COMMON IRON. 4 8 2 All plates over 30 feet long, weighin 
‘ to 10 7 
1x to 6x1 Flat Price Per in Norway sl Iron, + i eae 7 ay<s Fe ts ‘ ¢ and Ss &to1 |1000 Ibs. Fg or subject to specia 
x x at, - vite 7 By apes, a - = + to 44x} and 5&, agreement only. 

yi vhs yo i, ie Sa t 9 p corkage P. & Co., 6c., or U. B. a ai - fy - 2 " - - #s| These Plates are not Sheared, 

, oe ; - - - - ts 06x to Edges guaranteed perfectly solid, straight 
eer eo i 9ne Renate, } sto tea al iets v2 ita ks 3 4% to ¢ et and Ys and of uniform width, rendering reshearing 
jand’, “ et 3 See i, ot sc 26@ |62t07 Hyg! - +, + + 4M, | unnecessary when exactness is required. 

REFINED IRON. Best Flange, - - - 44 @ 5 | 24 to 3 x 2h to 28 P d C x s 
1xgto6x1 Flat, - - - - 2 |EXTRA REFINED IRON. i mg i s 3 fee ts 5 
} = rae ery Beta are, Scns aro ee. e “5 ig i. B.B.H. BAG-/ 33 to 4x2} to 8 \ Our own manufacture of Rail- 
24 to 2% er | ; oF alla ; @tal. road, Drifting, Poll, Coal and 
8 to3h “ @ “sig ey Ae bai 2 2 i =, Ss Ss ts rf Mining Picks. Special Price-list 
|) Sie er es ee UND AND SQUARE, - Price +--+ —_—.. | sent on Application. 
rH . 3 re a SEI. aes 3 s |* . Fon oe eee ue NS per lb, |tand ys and }} 4 4& up. B A p S 
RODS, ROUND AND SQUARE. 1x to 6x1, : . 2c. “ Ovals — Half yee. C s 0 W a4 4 
9 om 9 77 9 af 28 3. Bas 42, Extras same as Refined. AY ei to 10 to —_— All Steel, 6} c. 
zak eR eS ae elie ’ d ~% d 14 & up. 
isnien % 0 & 2 « |ULOTEN BEOl INON. te 8 Tee, 
Ovals, Half Ovals and Half Rounds. | oo x ree : eee aa Te Mi 
9.6 ~ 2 . keep in stock a full as-| #sopus rae ae ee 
ht ae 25 ae te nt : 8 Yo __ 8s sortment of this well known extra brand. o 5 a 4 ‘e 
$to2 §&it +&% ze & ~ 
BAND. Ordinary Sizes. Price Per Lb. MISCELL ANEOUS I oreign & D omestic 
1 to 6x; to No 12, a) Ie - 28} #£to 2 Round and Square, - Bbe e English Cast Steel, - - - 16 
HOOP, 14x § to 44x1, - thd : ‘ eae “ Spring Steel, ae. 6 
Bis 4s Bx; Br; Bry 8 Extras on Rounds and Squares. Special Rates Given on Application. « ‘Tire Steel, ns 6 
16 To PT 0 b= ss . i pane oe ae P : “ Toe Calk Steel, - - 1 6 
+ &€ &£ ¢€ 1 «= 132& upas!| & F ia 24 to of : ; bd Iron and Steel Rails; Railroad Chairs “ Machinery Steel, , f 9 
HORSE SHOE Are: Se - . i |and Spikes; Railroad Fish Plates; Bessemer Wire Rods, - - 8§ 
xbiexd. ey Te ae” 10 3 to * - > 16] Bolts, &c.;"Railroad Axles and Wheels; | American Bessemer Tire Steel, 
SCROLL. oe pe Pe inns "  ° 10!) Wire Rods; Screw Rods; Gas and ee ate og 5-82 up , By 
4% 4% 4% 3% 3% 8% 14 1A, ss Steam Tubes; Nails; Rivets; Tank “ “ “ “e 1 2 “ of 
~<a Cae Ba rac seernrmemeererioe : Iron. Wrought Iron Beams, Deck “ = i ‘o_o 
4x16 14 12 10 & 5 “6 Spring’ ° - 5 
4%, 8% 38, 3,3, zi t ye slag ts + .* bd = 2 Beams, Channel Bars, Star Iron, Oc- s aig hose a 
. “eee a ——— Iron, *‘Upset®? Chord id Machinery Steel, - - 7 
$x16 14 12 10 8 & S ; tagonal Post ’ ° ee 
3 3% 8 3 26, . n° “a dive se” Said ad Bars, Angle and Tee Iron. os Toe Calk Steel, 5 
es PM a ae + ” Y fe <6 Uni 1 Mill”? Plat Bice ne Steel, - 4 
8x16 14 12 10 8 & 5 ds d rs hiversa 1 ates. leigh hoe Stee f ~ es 
8% 84, 08 28, an a ae Ext 2 t # ang i +? : Pistes not over ™ in. wid, x $6 to 716. , 1 fem et le da a 
Soa —- ae lates not over 24 in. wide, x 1-2 and upw’ds. 2 > : i 
x16 14 122 10 & 2&3 1x4 and 3 ¢ and 5, &tot Plates not over 24 in. wide, x 8-16 to 5-16. STEEL FORGINGS TO ORDER. 























REVIEW. 


The sales out of store for Common and Refined Iron have become so general at a reduction of 1-10th of a cent. per Ib. over our last list that 
we quote present market price to be on basis of 2c. The market seems very steady at this price. 


PIERSON & CO., 24 Broadway. 








FRASSE & COMPANY, 


62 Chatham Street, New York, 


P. O. Box, 4627, 


SOLE AGENTS FOR 








This Chuck holds a drill in such a manner that it is impossible for it to slip, thus com- 
pelling it to do its work as long as the power continues to drive it. 

We are prepared to furnish a full assortment of Fine Tools, Files, Steel Wire and sup- 
Plies for Machinists, Blacksmiths, Brass Finishers, Gunsmiths, Locksmiths, Telegraph, 
Optical Instrument and Sewing Machine Manufacturers. 


Peter Stub’s Bright Round Steel Wire, Bar Steel, Tools and Files. 
Grobet, Vautier and Borloz Swiss Files, 














Turning th Laes, Slide Rests, Chucks and Twist Drilis, Taps and Dies, &c., &c. 


SWEDIS 


H IRON, 


From stock on hand in New York, Philadelphia and Boston and for importation. 


BARS, hammered and rolled, suitable for steel manufacture of all grades, for Shovels, Spades, Scythes, Hoes» 
Tacks, Nails, Wire, Horse Nails, Carriage Work, Bolts, Nailrods, for re-rolling, and for store purposes 


enerally. 


WIRE RODS. For Card and Ordinary Wire, imported and re-rolled here from Swedish Bars. 


BOLT RODS. Rounds, in Coils and Straight Bundles. 


re-rolled here from Swedish Bars. 


Squares in Straight Bundles. Imported and 


SHAPES, “Norway” re-rolled here from good brands of Swedish iron. Also in Original Importations. 
NAIL RODS, slit and rolled, in original importations, and manufactured here from imported iron. 


BAR ENDS. For Steel Melting Purposes. 

CHARCOAL PIC-IRON, of Fine 

BLOOMS AND ROUCH UNWELDED BARS, 
re-rolling purvoses. 


ualities, for Bessemer manufacture and Car Wheels, &c., &c. 


called MUCK BARS. For Steel manufacture and 


ORDERS AND INQUIRIES SOLICITED BY 
CHARLES G. LUNDELL, Agent for Swedish Makers, 


No. 7 EXCHANGE PLACE 


Boston, Mass. 





CHARLES E. EMERY, 


CONSULTING ENGINEER 


No. 7 Warren Street, New York. 


PLANS AND REPORTS 


In respect to Steam and Hydraulic Machinery. 





Tests made on modern basis by competent assist- 


JOHN W. HILL, 


Mechanical Enpineer, 


DRAWINGS, OPINION AND ADVICE ON 
STEAM AND HYDRAULIC 
MACHINERY. 

Tests and Reports made upon the performance of Steam 


Engines, Pumping Machinery, Boilers and 
Furnaces. 





ants with improved apparatus. 


11 Pike Opera House, Cincinnati. 
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VICTOR SEWING MACHINE CO. 


MIDDLETOWN, CONN. 





MANUFACTURERS OF THE 


MICROMETER CALIPER. 


Price, $5. 


This attractive and yo | 

Caliper, and to Machinists an 

Mame: eo This feature is guaranteed, 
ts ca 


In Morocco Case, $6. 


desirable tool will be found more reliable and convenient than the Vernier 
Too] Makers it is indispensable on work requiring very accurate and close 


pacity is one inch, and is graduated to one-thonsandths, but can readily be set one-half and 


quarter thousandths; and is so constructed that any wear resulting from use can be readily adjusted. 





Chuck. Price, $8.50. 


‘Victor 


“aS 
Sy 





@ 


We also manufacture the “VICTOR” CHUCK, which has the commendation of accomplished 
machinists as possessing superior qualities. It is adjustable, self-tightening, and the clutches being flush with 
the face, render it more convenient for the workman than any otiier, and less liable to be broken. 











ESTABLISHED 1848, 


WILLIAM SELLERS & CO. 


> SII ADEIEETA.. 


Machine & Railway Shop Equipments. 





Shafts, Lathes, 
Couplings, Planers, 
Hangers, Drills, 
Pulleys, Shapers. 
Mill Gearing, Bolt Cutters, 
Ete.. Ete. 





Railway Turntables and Pivot Bridges, 
GIFFARD INJECTORS. SELLERS’ IMPROVEMENTS. 


NEW PATTERNS. SIMPLE, EFFECTIVE. 


New York Office, 79 Liberty Street. 
NATIONAL TUBE WORKS COMPANY. 


New York. 
106 John Street. 





Boston. 
8 Pemberton Street. 


Chicago. 
Hé Lake Street. 
Offer to Railroads a 


“Special Locomotive Tube, 


Made of Homogeneous Iron, which will outlast two 
of the commom iron tubes now used. 


WE ALSO OFFER 


MACK’S PATENT INJECTOR, 


A perfect Boiler Feeder, for Engines running Ex- 
press Trains or standing. 
We refer to a number of roads now using them and 
leaving off pumps. 


ALSO, RAILROAD FREIGHT CARS, 


Made of Boiler Tubes and Steel Rods, giving a GREAT SAVING of 


SamMpPLEs SENT. 


DEAD WEIGHT WITH INCREASE OF STRENGTH AND 
LONGER LIFE. 





WROUGHT IRON ENAMELED PirYPese, 


From %th to 14 inches Diameter. 





NOT AFFECTED BY ACIDS OR ALKALIES. 





WATIONI AIL, 
: Simple. 





BOILER FEED PUMPS. 


JONES’ 
STEAM ENGINES, BOILERS AND MACHINERY, 


STEAM PUMPSP. 


ADAPTED TO EVERY POSSIBLE DUTY. 


Reliable. 
STEAM TRAP, 


Durable. 


William E. Kelly & Bro. 46 Cortlandt Street, New York- 





CHEAPEST BOOK-STORE 
IN THE WORLD. 


175,672 NEW and OLD Standard WORKS 


in Every Department of Literature. 
Almost given away. Mammoth Catalogue free. 
Books bought. 


RhEGGAT BROS. 
3 BEEKMAM ST., OPP. POST-OFFICE, N. Y, 


ROPER’S 


Practical HandDooks for Engineer, 


STEPHEN ROPER, 
Mechanical Engineer. 





Hand-Book of Land & Marine Engines, $3.50 
Hand-Book- of the Locomotive . . . 2.5 


ee. ce are, gt 8.50 
Cathechism of Steam Engines ee gee 
Use and Abuse of Steam Boiler. . . 2.00 


The above books embrace all branches of Steam 
Ee TET, ocnmotive Fire and Ma- 
rine. Any of them will be sent by mail, free of post- 
age, on receipt of publication price. 

Information by letter, when asked for, will be 
cheerfully given to parties making inquiries about 
Scientific Books, Steam Engines, Boilers, Steam 
Pumps, Injectors, or any kind of Steam Machinery. 


Address, 
STEPHEN ROPER, 


447 North Broad St., Philadelphia. 


:Pond’s Tools 


SAM. TRO. SMITH, 
COUNSELLOR AT LAW, 


AND 


ADVOCATE IN PATENT CASES, 
87 Park Row, New York, 


NOTARY PUBLIC. Room 5, First Floor 





Engine Lathes, Planers, Drills, Etc. ? 
Send for Catalogue. DAVID W. POND, Successor 


to LUCIUS W. POND, Worcester, Mass. 


The Worcester Wire Co. 


MANUFACTURERS OF 


IRON AND STEEL WIRE 


OF EVERY DESCRIPTION. 


WORCESTER, MASS. 














f. PRENTICE & CO. 


54 Hermon Street, Worcester, Mass. 


MANUFACTURERS OF 


Hand and Foot Lathes, Slide Rests, Upright Drills, 
BRASS FINISHERS’ TOOLS. 


\\ 








Above cut represents our 14 in. Swing Brass Finisher’s Lathe. 
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The Buckeye Automatic Cut-Off Engine. 


UHTTELTAGy 
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Plain Engines 


10 to 1000 H. P. 


WITHOUT RIVAL FOR 


Power, Economy, Regulation. 


Small Automatics, 10 to 100 H. P. 
A Specialty in Price. 
Economy Guaranteed. 


Fitted with Automatic Cut-Off. 


40% Economy and Perfect Regulation Secured. 





Illustrated Circulars and Estimates on Application. 





The George Place Machinery Agency, 


Sole Agents for J. A. FAY & CO. 





WOOD - WORKING MACHINERY. 


Patent Sash, Moulding, Tenoning, Boring, Mortising, Planing and Matching Machinery; Band, Scroll, 


Ripping, Railway and Carriage Cutting-off Saws, Band and Vertical Re-sawing Machinery, etc. 
IRON MACHINERY OF EVERY DESCRIPTION. PATENT COLD ROLLED SHAFTING, PULLEYS, HANGERS, ETC 
121 Ghambers & 10S Reade Streets, New York. 





AMERICAN 


IRON WORKS. 


Jones & Laughlins, 


PITTSBURGH, PA. 


MANUFACTURERS OF 


AMERICAN AND CLAIR 


BAR, HOOP, SHEET & PLATE IRON, 
BRIDGE IRON, 

ANGLE IRON, 

PLOW BEAM IRON, 

GUARD IRON, 

COAL SCREEN IRON, 

CUT NAILS and SPIKES, 

SHIP and BOAT SPIKES, 

RAILROAD SPIKES, 


T RAIL, 8, 12, 16, 20, 28, and 4.0 Ibs. to 
yard, 


STREET RAIL, 23, 27, 32 and 45 Ibs. 
to yard, 


TRAM RAILS, punched and counter- 
sunk, 


RAILROAD FISH BARS and BOLTS, 
COAL PIT CAR WHEELS and AXLES, 
PATENT COLD ROLLED SHAFTING, 


PATENT COLD ROLLED PISTON 
RODs, 


FINGER BARS and KNIFE BACKS, 
PULLEYS, HANGERS & COUPLINGS. 





WAREHOUSE AND OFFICE: 
Second & Third Avenues, and Try Street. 
BRANCH OFFICES: 


Nos. 190 to 196 South Canal Street, 
CHICAGO, ILL. 


Nos. 188 to 189 West Water Street, 
MILWAUKEE, WIS. 





Worcester Boiler Works, 


MANUFACTURERS OF THE 


*wroTon”™ 


Feed = Water Heater and Puri, 


HEATING AND PURIFYING WATER 


FOR STEAM BOILERS. 





WORCESTER, MASS. 





&" Write for prices and further information. 








Second-Hand Tools 


One 28x60 in. Corliss Engine. 

Four Brainerd Milling Machines. 

One Mason Milling Machine. 

Two Smith & Garvin Milling Ma- 
chines. 

One 800 lb. Merrill Drop, good as 
new. 

One each 1, 2,3 & 4 Spindle Drills, 
Pratt & Whitney Co.’s make. 

One 20 in. x 5 ft. Whitcomb Planer. 

One 20 in. x 5 ft. Lincoln Planer. 

One 16 in. x 3 ft. Pratt & Whitney 
Planer. 

One Putnam Gear Cutter. 

One 24 in. x 17 ft. Shafting Lathe, 
with rest and chucks. 

One 24 in. x 16 ft. Lathe, nearly new. 

One 17 in.x 7 ft. Pond Lathe. 

One Bement Profiling Machine. 

One Slotting Machine. 

One No. 2, and one No. 6 Root 


Blower. 


THE BULLARD MACHINE C0. 


(LIMITED), 


14 Dey Street, New York. 


An Imgrored Blackamiih’s lowe 


Suitable for all kinds of work 





EMPIRE HAND BLOWER 


Weighing 65 Pounds. 


42 in. high, 16 in. wide, 14 in. fan diameter. 

We claim for the Empire Hanp Biower the fol- 
lowing points of superiority: Great power with easi- 
ness of operation. Simplicity and compactness, with 
solidity of construction. Facility to be adjusted to 
any position right or le{t. Adapted to all kinds of 
work, light or heavy. 


The Empire Adjustable Tuyere. 





Cut showing how the rod working the valve of ad~ 
justment is fastened at any required extent. 


J. M. WARREN & CO., 
TROY, N. Y. 





Exclusive Agents for the United States and Canada.; 
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H. PRENTISS AND COMPANY 











f GOD 


Machinists’, Blacksmiths’ and Gas Fitters? 


Taps, Dies, Reamers & Screw Plates. 


Manufacturers o 








New York Agency for Reynolds & Co.’s Machine Screws. Stub’s Pol, Steel Wire. 
Mild Tempered and Music Wire a Specialty. Headquarters for the Goddard 
Emery Wheel, Billings & Spencer Co.’s Goods, Bubridge’s 
Patent Tweer Iron, the Victor Chuck and Micrometer 
Caliper, and Henry Whiton’s Chucks. 


No. 14 DEY STREET, NEW YORK. 





PROUTY'S PATENT PLANER CHUCKS. 


ic 


SQUARE BASE. 





ROUND SWIVEL BASE CHUCKS, 


The PLANER CuuckKs represented above are strong, durable, convenient, and not liable to get out of order. 

Will hold regular or irregular shaped pieces, and can be quickly adjusted from their least to greatest capacity. 

The Round Swive. BasE Cuucks are accurately graduated, and are held in place by a single set screw (B). 
EVERY CHUCK FULLY CUARANTEED! SEND FOR PRICES! 


MANUFACTURED BY 


DAVID W. POND, WORCESTER, MASS. 


MANUFACTURER OF 


IRON WORKING MACHINERY. 


Lathes, Planers, Boring Mills, Gear and Bolt Cutters, Milling Machines, Hand 
Shears and Punches, Lathe and Planer Chucks, Planer Centers, &c. 








NHWARE 


Steel Works. 


BENJAMIN ATHA ¢ CO. 


Manufacturers of 


CAST STEEL. 


We make grades of Steel specially adapted to the manufacture 
* Lathe Tools, Chisels, Taps and Dies. 


NEWARK, 


~m = GW DT EC Be SS EC WW eo 
ATHA. J. ILLINGWORTH, 


UNION STONE CO. 


Manufacturers of 


Emery, Emery Wheels, Emery Cloth, 


EMERY WHEEL AND POLISHING MACHINERY AND TOOLS 
Sand Paper, Glue and Grinders’ and Polishers’ Supplies generally. 








ENJ. 





ADE MAR, 


Agencies in all the principal 








STORES, 38 HAWLEY STREET, BOSTON, 
Cities. 


106 LIBERTY STREET, NEW YORK. 


24 N. 4th STREET, PHILADELPHIA. 
IRON AND STEEL RAILS. 


Furnace Agents for 


Standard Brands 
AMERICAN PIG IRON. 


P. O. Box 163. B32 Pine Street, N.Y. 


Vitriied Wheel aid Emery Co, 


SOLE MANUFACTURERS OF 








Porous Vitrified Emery Wheels, : 


RUBSTONES AND SHARPENERS, 


ALSO PROPRIETORS OF THE 


Fatent Central Water Supply. 
WESTFIELD, Mass., U. S. A. 


SEND FOR CIRCULAR. 





HAND AND POWER MACHINERY 


FOR THREADING BOLTS AND PIPE FITTINGs; MACHINERY W1TH BEST 


MODERN IMPROVEMENTS FOR MACHINISTS, GUN AND SEWING 
MACHINE MANUFACTURERS AND SPECIAL PURPOSES. 





The Pratt & Whitney Oo. Hartford, Conn,, U. 8. A. 


PRICE LISTS FURNISHED ON APPLICATION. 


THE BILLINGS & SPENCER CO. 


FIARTE'ORD, Conn. 


Mauufacturers of 


DIE STOCKS & DIES,\ 


Lathe Dogs, Packer 
Rachet Drills, Bar- . 
wick Wrenches, oie 










ll 
Screw Drivers, Billings’ Patent Sewing Machine Shuttles, 


AND ALL DESCRIPTIONS OF 


STEEL AND IRON DROP FORCINCS 


For Guns, Pistols, Sewing Machines and machinery generally. 





KENNEDY’S 


Concentrated Power 


Dhedring Punching Machines 







No. 2 Punches, 
/ % in. hole in 


ff} 


HW ie ion, \ Price, $25. 


Larger sizes in proportion. 


These tools are portable, and easily worked by one 
man; handles are reversible, and can be adjusted to 
run by foot power. The Punching Machines are fur- 
nished with the ' atent SprraL Puncon, which does not 

mutilate the iron and requires less power. The Flange 

Punch, ‘‘Screw Punch” and “ Railroad Punch ’—for 

1% in. hole in railroad bar—are the most perfect tools 
in the market. 


For further particulars, address the manufacturers, 
Cc. He ra wee OO 





J. M. ALLEN, PRESIDENT. 
W. B. FRANKLIN, Vict-PRESIDENT. 
J. B. PIERCE, Secretary. 


ee 


ELAMA'S mses ee YS FS 
New York. 
Salesroom, 10 Cortlandt Street. 





SPECIALTY—REPAIRS TO CORLISS ENGINES. 





i 


prices than formerly. 


Ht 


Send for our prices. 


WORCESTER = 
= MACHINE SCREW C0. % 


Worcester, Mass., or 111 Liberty St., N. Y. 


| see 
AVA 


| 


| 
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